PATENT ABSTRACTS OF JAPAN 

(11)Publication number: ' 2002-250811 

(43)Date of publication of application : 06.09.2002 

(51)lntCI. G02B 5/20 

602F 1/1335 
H05B 33/10 

H05B 33/12 ■* 

H05B 33/14 



(21) Application number : 2001-329823 

(22) Date of filing : 26.10.2001 



(71) Applicant : SEIKO EPSON CORP 

(72) Inventor : KAWASE TOMOKI 

ARIGA HISASHI 
KATAUE SATORU 
SHIMIZU MASAHARU 
KIGUCHI HIROSHI 



(30)Priority 

Priority number : 2000389320 



Priority date : 21.12.2000 Priority country : JP 



(54) METHOD AND DEVICE FOR MANUFACTURING COLOR FILTER, METHOD AND DEVICE FOR 
MANUFACTURING LIQUID CRYSTAL DEVICE, METHOD AND DEVICE FOR MANUFACTURING EL 
DEVICE, DISCHARGING METHOD OF MATERIAL, CONTROLLER OF HEAD AND ELECTRONIC 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To twd-dimentionally uniformize 
optical characteristics including the light transmission 
characteristic of a color filter, the color display characteristics 
of a liquid crystal device, the light emitting characteristics of an 
EL light emitting surface or the like. 

SOLUTION: An ink-jet head 22 has a nozzle line 28 which is 
formed by arranging a plurality of nozzles 27 in a line. Color filter 
forming regions 11 of a substrate 12 are principally scanned by 
the head 22 in an X direction, filter material is selectively 
discharged from the nozzles 27 toward filter element regions 7 
arranged in a dot/matrix manner to form filter elements 3. In the * t 
production of a color filter described above, first, the nozzle line 
28 is principally scanned in the X direction at positions 'a' and V 
and the wettability of the surface of the region 1 1 is improved. 
Then, the nozzle line 28 is successively subscanned to positions 
V to V and a principal scanning is conducted at individual 

position so that overlapped ink-discharging is conducted at the same position of the region 1 1. 




BEST AVAILABLE COPY 



LEGAL STATUS 

[Date of request for examination] 26.10.2001 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-25081 1 

(43)Date of publication of application : 06.09.2002 



(51)Int.CL G02B 5/20 

G02F 1/1335 

H05B 33/10 

H05B 33/12 

H05B 33/14 



(21) Application number: 2001-329823 

(22) Date of filing : 26.10.2001 



(71) Applicant 

(72) Inventor : 



SEIKO EPSON CORP 

KAWASE TOMOKI 
ARIGA HISASHI 
KATAUE SATORU 
SHIMIZU MASAHARU 
KIGUCHI HIROSHI 



(30)Priority 

Priority number : 2000389320 



Priority date : 21.12.2000 Priority country : JP 



(54) METHOD AND DEVICE FOR MANUFACTURING COLOR FILTER, METHOD AND DEVICE FOR 
MANUFACTURING LIQUID CRYSTAL DEVICE, METHOD AND DEVICE FOR MANUFACTURING EL 
DEVICE, DISCHARGING METHOD OF MATERIAL, CONTROLLER OF HEAD AND ELECTRONIC 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To two-dimentionally uniformize 
optical characteristics including the light transmission 
characteristic of a color filter, the color display characteristics 
of a liquid crystal device, the light emitting characteristics of an 
EL light emitting surface or the like. 

SOLUTION: An ink-jet head 22 has a nozzle line 28 which is 
formed by arranging a plurality of nozzles 27 in a line. Color filter 
forming regions 1 1 of a substrate 1 2 are principally scanned by 
the head 22 in an X direction, filter material is selectively 
discharged from the nozzles 27 toward filter element regions 7 
arranged in a dot/matrix manner to form filter elements 3. In the 
production of a color filter described above, first, the nozzle line 
28 is principally scanned in the X direction at positions V and V 
and the wettability of the surface of the region 11 is improved. 
Then, the nozzle line 28 is successively subscanned to positions 
V to V and a principal scanning is conducted at individual 

position so that overlapped ink-discharging is conducted at the same position of the region 11. 




LEGAL STATUS 

[Date of request for examination] 26.10.2001 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Carrying out horizontal scanning of either the head which has the nozzle train in which it is the 
manufacture approach of a color filter of arranging a filter element, and two or more nozzles were 
arranged on the substrate, or the substrates along a main scanning direction to another side The 1st 
horizontal-scanning process which turns and carries out the regurgitation of the filter material to said 
substrate from said two or more nozzles, The 2nd horizontal-scanning process which turns and carries 
out the regurgitation of the filter material to said substrate while carrying out horizontal scanning of 
either said head or the substrates along said main scanning direction after said 1st horizontal-scanning 
process to another side, The manufacture approach of a color filter that it provides and a part of 
crossover field of said nozzle train in said 1st horizontal-scanning process and said substrate is 
characterized by carrying out horizontal scanning so that it may lap with a part of those crossover fields 
[ at least ] in said 1st horizontal-scanning process in said 2nd horizontal-scanning process. 
[Claim 2] The crossover field of said nozzle train [ in / on the manufacture approach of a color filter 
according to claim 1 and / in said 1st horizontal-scanning process / a multiple-times line crack and 
each **** 1 horizontal-scanning process ] and said substrate is the manufacture approach of the color 
filter characterized by carrying out horizontal scanning so that it may not lap with those crossover fields 
in said other 1st horizontal-scanning processes. 

[Claim 3] It is the manufacture approach of the color filter characterized by being the manufacture 
approach of a color filter according to claim 2, and carrying out horizontal scanning of said 2nd 
horizontal-scanning process so that the crossover field of said nozzle train in a multiple^times line crack 
and each aforementioned 2nd horizontal-scanning process and said substrate may not lap with those 
crossover fields in said other 2nd horizontal-scanning processes. 

[Claim 4] It is the manufacture approach of a color filter that said nozzle train is virtually divided into 
two or more groups in the manufacture approach of a color filter according to claim 1, and the crossover 
field of each aforementioned group in said 1st horizontal-scanning process and said substrate is 
characterized by carrying out horizontal scanning so that it may lap with the crossover field of said 
other groups and said substrates in said 1st horizontal-scanning process in said 2nd horizontal-scanning 
process. 

[Claim 5] It is the manufacture approach of the color filter which possesses further the vertical- 
scanning process to which vertical scanning of either said head or the substrates is made to carry out in 
the direction of vertical scanning which is a direction which intersects said main scanning direction to 
another side in the manufacture approach of a color filter according to claim 1 to 4, and is characterized 
by said nozzle train inclining to said direction of vertical scanning. 

[Claim 6] It is the manufacture approach of the color filter characterized by said vertical-scanning 
movement magnitude delta being the integral multiple of delta**(L/n) costheta when setting to theta the 
include angle at which n and said nozzle train accomplish the number of L and said groups for said 
nozzle queue length with said direction of vertical scanning in the manufacture approach of a color filter 
according to claim 5. 

[Claim 7] The manufacture approach of the color filter characterized by being controlled so that the 



nozzle arranged at the edge of said nozzle train does not make said filter material breathe out in the 
manufacture approach of a color filter given in either claim 1 or thru/or the claims 6. 
[Claim 8] It is the manufacture approach of the color filter characterized by said vertical-scanning 
movement magnitude delta being the integral multiple of delta**(L/n) costheta when setting to theta the 
include angle at which n and said nozzle train accomplish the number of L and said groups for the die 
length of the part except said nozzle controlled in the manufacture approach of a color filter according 
to claim 7 not to make said filter material breathe out among said nozzle trains with said direction of 
vertical scanning. 

[Claim 9] It is the manufacture approach of the color filter characterized by for said the 1 st or said 2nd 
horizontal-scanning process being performed by said two or more heads, and for the filter materials in 
which each aforementioned heads of two or more carry out the regurgitation differing in the color 
respectively in the manufacture approach of a color filter according to claim 1 to 8, and performing said 
the 1st or said 2nd horizontal-scanning process for said every head. 

[Claim 10] The nozzle which said head has said two or more nozzle trains, and belongs to two or more 
nozzle trains aforementioned [ each ] in the manufacture approach of a color filter according to claim 1 
to 8 is the manufacture approach of the color filter characterized by carrying out the regurgitation of 
the filter material of a respectively different color. 

[Claim 1 1] In the manufacturing installation of a color filter which arranges a filter element on a 
substrate The head which has the nozzle train in which two or more nozzles were arranged, and the 
horizontal-scanning means to which horizontal scanning of one side of said substrates is carried out 
along a main scanning direction to another side are provided. Said horizontal-scanning means The 
manufacturing installation of the color filter with which a part of crossover field of said nozzle train in 
each horizontal scanning and said substrate is characterized by performing the multiple-times 
aforementioned horizontal scanning so that it may lap with a part of those crossover fields [ at least ] in 
other horizontal scanning. 

[Claim 12] It is the manufacture approach of the liquid crystal equipment characterized by having the 
substrate of the pair which pinches liquid crystal, and claim 1 thru/or claim 8 of said color-filter not 
being in one substrate in the approach of manufacturing the liquid crystal equipment with which a color 
filter is formed, among the substrates of said pair, but ** coming to be manufactured by the 
manufacture approach of the color filter a publication. 

[Claim 13] The manufacturing installation of the liquid crystal equipment which has the substrate of the 
pair which pinches liquid crystal and is characterized by providing the manufacturing installation of a 
color filter according to claim 11 in the manufacturing installation of the liquid crystal equipment for 
manufacturing the liquid crystal equipment with which a color filter is formed to one substrate among 
the substrates of said pair. 

[Claim 14] In the approach of manufacturing EL equipment with which EL luminous layer was arranged in 
the shape of a dot on the substrate Carrying out horizontal scanning of either the head which has the 
nozzle train in which it is the manufacture approach of EL equipment of arranging EL luminescent 
material, and two or more nozzles were arranged on the substrate, or the substrates along a main 
scanning direction to another side The 1st horizontal-scanning process which turns and carries out the 
regurgitation of the EL luminescent material to said substrate from said two or more nozzles, Carrying 
out horizontal scanning of either said head or the substrates along said main scanning direction to 
another side Provide the 2nd horizontal-scanning process which turns and carries out the regurgitation 
of the EL luminescent material to said substrate, and it sets at said 2nd horizontal-scanning process. 
The manufacture approach of EL equipment characterized by carrying out horizontal scanning of a part 
of crossover field of said nozzle train in said 1st horizontal-scanning process, and said substrate so that 
it may lap with a part of those crossover fields [ at least ] in said 1st horizontal-scanning process. 
[Claim 15] The crossover field of said nozzle train [ in / on the manufacture approach of EL equipment 
according to claim 14 and / in said 1st horizontal-scanning process / a multiple-times line crack and 
each **** 1 horizontal-scanning process ] and said substrate is the manufacture approach of EL 



equipment characterized by carrying out horizontal scanning so that it may not lap with those crossover 
fields in said other 1st horizontal-scanning processes. 

[Claim 16] The crossover field of said nozzle train [ in / on the manufacture approach of EL equipment 
according to claim 15 and / in said 2nd horizontal-scanning process / a multiple-times line crack and 
each 2nd horizontal-scanning process ] and said substrate is the manufacture approach of EL 
equipment characterized by carrying out horizontal scanning so that it may not lap with those crossover 
fields in said other 2nd horizontal-scanning processes. 

[Claim 17] It is the manufacture approach of EL equipment that said nozzle train is virtually divided into 
two or more groups in the manufacture approach of EL equipment according to claim 14, and the 
crossover field of each aforementioned group in said 1st horizontal-scanning process and said substrate 
is characterized by carrying out horizontal scanning so that it may lap with the crossover field of said 
other groups and said substrates in said 1st horizontal-scanning process in said 2nd horizontal-scanning 
process. 

[Claim 18] It is the manufacture approach of EL equipment which possesses further the vertical- 
scanning process to which vertical scanning of either said head or the substrates is made to carry out in 
the direction of vertical scanning which is a direction which intersects said main scanning direction to 
another side in the manufacture approach of EL equipment according to claim 14 to 17, and is 
characterized by said nozzle train inclining to said direction of vertical scanning. 
[Claim 19] It is the manufacture approach of EL equipment characterized by said vertical-scanning 
movement magnitude delta being the integral multiple of delta**(L/n) costheta when setting to theta the 
include angle at which n and said nozzle train accomplish the number of L and said groups for said 
nozzle queue length with said direction of vertical scanning in the manufacture approach of EL 
equipment according to claim 18. 

[Claim 20] The manufacture approach of EL equipment characterized by being controlled so that the 
nozzle arranged at the edge of said nozzle train does not make said filter material breathe out in the 
manufacture approach of EL equipment given in either claim 14 or thru/or the claims 19. 
[Claim 21] It is the manufacture approach of EL equipment characterized by said vertical-scanning 
movement magnitude delta being the integral multiple of delta**(L/n) costheta when setting to theta the 
include angle at which n and said nozzle train accomplish the number of L and said groups for the die 
length of the part except said nozzle controlled in the manufacture approach of EL equipment according 
to claim 20 not to make said filter material breathe out among said nozzle trains with said direction of 
vertical scanning. 

[Claim 22] It is the manufacture approach of EL equipment characterized by for said the 1st or said 2nd 
horizontal-scanning process being performed by said two or more heads, and for EL luminescent 
material in which each aforementioned heads of two or more carry out the regurgitation differing in the 
luminescent color respectively in the manufacture approach of EL equipment according to claim 14 to 
21, and performing said the 1st or said 2nd horizontal-scanning process for said every head. 
[Claim 23] The nozzle which said head has said two or more nozzle trains in the manufacture approach 
of EL equipment according to claim 14 to 21, and belongs to two or more nozzle trains aforementioned 
[ each ] is the manufacture approach of the color filter characterized by what is done for the 
regurgitation of the EL luminescent material of the respectively different luminescent color. 
[Claim 24] The head which has the nozzle train in which two or more nozzles were arranged in the 
manufacturing installation of EL equipment which arranges EL luminous layer on a substrate, The 
horizontal-scanning means to which horizontal scanning of one side of said substrates is carried out 
along a main scanning direction to another side is provided. Said horizontal-scanning means The 
manufacturing installation of EL equipment with which a part of crossover field of said nozzle train in 
each horizontal scanning and said substrate is characterized by performing multiple-limes horizontal 
scanning so that it may lap with a part of those crossover fields [ at least ] in other horizontal scanning. 
[Claim 25] Carrying out horizontal scanning of either the head which has the nozzle train in which it is 
the regurgitation approach of the ingredient which carries out the regurgitation of the ingredient to an 



object, and two or more nozzles were arranged, or the substrates along a main scanning direction to 
another side The 1st horizontal-scanning process which turns and carries out the regurgitation of the 
ingredient to said object from said two or more nozzles, Carrying out horizontal scanning of either said 
head or the objects along said main scanning direction to another side Provide the 2nd horizontal- 
scanning process which turns and carries out the regurgitation of the ingredient to said object, and it 
sets at said 2nd horizontal-scanning process. The regurgitation approach of the ingredient characterized 
by carrying out horizontal scanning of a part of crossover field of said nozzle train in said 1st horizontal- 
scanning process, and said object so that it may lap with a part of those crossover fields [ at least ] in 
said 1st horizontal-scanning process. 

[Claim 26] The crossover field of said nozzle train [ in / on the regurgitation approach of an ingredient 
according to claim 25 and / in said 1st horizontal-scanning process / a multiple-times line crack and 
each **** 1 horizontal-scanning process ] and said object is the regurgitation approach of the 
ingredient characterized by carrying out horizontal scanning so that it may not lap with those crossover 
fields in said other 1st horizontal-scanning processes. 

[Claim 27] It is the regurgitation approach of the ingredient characterized by being the regurgitation 
approach of an ingredient according to claim 26, and carrying out horizontal scanning of said 2nd 
horizontal-scanning process so that the crossover field of said nozzle train in a multiple-times line crack 
and each 2nd horizontal-scanning process and said object may not lap with those crossover fields in 
said other 2nd horizontal-scanning processes. 

[Claim 28] It is an approach to divide said nozzle train into two or more groups virtually in the 
regurgitation approach of an ingredient according to claim 25, and for the crossover field of each 
aforementioned group in said 1st horizontal-scanning process and said object breathe out the ingredient 
characterized by carrying out horizontal scanning so that it may lap with the crossover field of said 
other groups and said objects in said 1st horizontal-scanning process in said 2nd horizontal-scanning 
process. 

[Claim 29] It is the regurgitation approach of the ingredient which possesses further the vertical- 
scanning process to which vertical scanning of either said head or the objects is made to carry out in 
the direction of vertical scanning which is a direction which intersects said main scanning direction to 
another side in the regurgitation approach of an ingredient according to claim 25 to 28, and is 
characterized by said nozzle train inclining to said direction of vertical scanning. 
[Claim 30] It is the regurgitation approach of the ingredient characterized by said vertical-scanning 
movement magnitude delta being the integral multiple of delta**(L/n) costheta when setting to theta the 
include angle at which n and said nozzle train accomplish the number of L and said groups for said 
nozzle queue length with said direction of vertical scanning in the regurgitation approach of an ingredient 
according to claim 29. 

[Claim 31] The regurgitation approach of the ingredient characterized by being controlled so that the 
nozzle arranged at the edge of said nozzle train does not make said ingredient breathe out in the 
regurgitation approach of an ingredient given in either claim 25 or thru/or the claims 30. 
[Claim 32] It is the regurgitation approach of the ingredient characterized by said vertical-scanning 
movement magnitude delta being the integral multiple of delta**(L/n) costheta when setting to theta the 
include angle at which n and said nozzle train accomplish the number of L and said groups for the die 
length of the part except said nozzle controlled in the regurgitation approach of an ingredient according 
to claim 31 not to make said ingredient breathe out among said nozzle trains with said direction of 
vertical scanning. 

[Claim 33] It is the regurgitation approach of the ingredient characterized by for said the 1st or said 2nd 
horizontal-scanning process being performed by said two or more heads, and for the ingredients in 
which each aforementioned heads of two or more carry out the regurgitation differing respectively in the 
regurgitation approach of an ingredient according to claim 25 to 32, and performing said the 1st or said 
2nd horizontal-scanning process for said every head. 

[Claim 34] The nozzle which said head has said two or more nozzle trains, and belongs to two or more 



nozzle trains aforementioned [ each ] in the regurgitation approach of an ingredient according to claim 
25 to 32 is the regurgitation approach of the ingredient characterized by carrying out the regurgitation 
of the respectively different ingredient. 

[Claim 35] A part of crossover field of said nozzle train [ in / in the control unit of the head which 
carries out the regurgitation of the ingredient on an object, the horizontal-scanning element to which 
horizontal scanning of one side of said substrates is carried out along a main scanning direction to 
another side is provided, and / in said horizontal-scanning element / each horizontal scanning ], and 
said substrate is the control unit of a head with which it is characterized by performing multiple-times 
horizontal scanning so that it may lap with a part of those crossover fields [ at least ] in other horizontal 
scanning. 

[Claim 36] Electronic equipment equipped with the liquid crystal equipment manufactured by the 
approach according to claim 13 as a display [claim 37] Electronic equipment equipped with EL equipment 
manufactured by either by the approach of a publication among claim 14 thru/or claim 24 as a display 
[claim 38] Electronic equipment carrying the components manufactured using the regurgitation approach 
of an ingredient according to claim 25 to 34. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach and manufacturing 
installation which manufacture the color filter used for optical equipment called liquid crystal equipment 
etc. Moreover, this invention relates to the manufacture approach of liquid crystal equipment and 
manufacturing installation which have a color filter. Moreover, this invention relates to the manufacture 
approach of EL equipment and manufacturing installation which display using EL luminous layer. 
Moreover, it is related with the regurgitation approach of the ingredient which carries out the 
regurgitation of the ingredient to an object, and the control unit of a head. Furthermore, it is related with 
the electronic equipment carrying the liquid crystal equipment manufactured using these manufacture 
approach, or EL equipment. 
[0002] 

[Description of the Prior Art] In recent years, displays, such as liquid crystal equipment and EL 
equipment, are widely used for the display of electronic equipment, such as a portable telephone and a 
pocket mold computer. Moreover, recently, the full color display is performed more often with the 
display. The full color display by liquid crystal equipment is performed by letting the fight modulated by 
for example, the liquid crystal layer pass to a color filter. And a color filter is formed in the front face of 
the substrate formed by glass, plastics, etc. by putting each color filter element of the shape of a dot of 
R (red), G (green), and B (blue) in order in predetermined arrays, such as a stripe array, a delta array, or 
a mosaic array. 

[0003] moreover, when EL equipment performs a full color display On for example, the front face of the 
substrate formed by glass, plastics, etc. The array, for example, the stripe array, delta array, or mosaic 
array of arbitration, Each color EL luminous layer of the shape of a dot of R (red), G (green), and B 
(blue) is arranged in on the electrode boiled and formed in a predetermined array. By controlling the 
electrical potential difference impressed to these electrodes of these for every picture element pixel, 
the picture element pixel concerned is made to emit light by the color of hope, and this performs a full 
color display. 

[0004] When carrying out patterning of R [ of a color filter ], G, and B each color filter element 
conventionally, or when carrying out patterning of R [ of EL equipment ], G, and B each color picture 
element pixel, using the photolithography method is known. However, when this photolithography method 
was used, since that a process is complicated, each charge of color material, a photoresist, etc. were 
consumed so much, there was a problem that cost became high etc. 

[0005] In order to solve this problem, the approach of forming a filament, EL luminous layer, etc. of a 
dot-like array was proposed by carrying out the regurgitation of a filter material, the EL luminescent 
material, etc. to the shape of a dot by the ink jet method. 

[0006] The case where two or more filter elements 303 arranged in the shape of a dot are now formed 
in the contrant region of the substrate of the large area formed by glass, plastics, etc. and two or more 
panel fields 302 set as the so-called front face of a mother board 301 in drawing 23 (a) based on the ink 
jet method as shown in drawing 23 (b) is considered. In this case, to drawing 23 (b), as shown, for 



example in drawing 23 (c), as an arrow head A1 and an arrow head A2 show, the ink jet head 306 which 
has the nozzle train 305 which arranges two or more nozzles 304 to seriate, and changes A filter 
element 303 is formed in the location of choice by carrying out the regurgitation of ink, i.e., the filter 
material, alternatively from two or more nozzles among those horizontal scanning, carrying out multiple- 
times ( drawing 23 2 times) horizontal scanning about one panel field 302. 

[0007] Since a filter element 303 is formed by arranging each color of R, G, and B with proper array 
gestalten, such as a stripe array, a delta array, and a mosaic array The ink regurgitation processing by 
the ink jet head 306 shown in drawing 23 (b) Only three classification by color of R, G, and B forms 
beforehand the ink jet head 306 which carries out the regurgitation of the monochrome of R, G, and B, 
and 3 color array of R, G, and B is formed on one mother board 301, using those ink jet heads 306 one 
by one. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, as variation is generally in the ink discharge 
quantity of two or more nozzles 304 which constitute the nozzle train 305 about the ink jet head 306, 
for example, it is shown in drawing 24 (a), there is much discharge quantity of the location corresponding 
to the both ends of the nozzle train 305, the degree has many the center sections, and it has the ink 
regurgitation property Q that little discharge quantity of those pars intermedia is. 

[0009] Therefore, as it was shown in drawing 23 (b), when a filter element 303 was formed by the ink jet 
head 306, as shown in drawing 24 (b), a stripe with deep concentration will be formed in both P1 and P2 
[ the location P1 corresponding to the edge of the ink jet head 306 a center section P2, or ], and there 
was a problem that the superficial light transmission property of a color filter became an ununiformity. 
[0010] This invention is accomplished in view of the above-mentioned trouble, and the manufacture 
approach of each optical member and manufacturing installation as for which the optical property of 
optical members, such as the light transmission property of a color filter, the color display property of 
liquid crystal equipment, and the luminescence property of EL luminescence side, is superficially made 
to homogeneity are offered. 
[0011] 

[Means for Solving the Problem] The manufacture approach of the color filter of this invention, carrying 
out horizontal scanning of either the head which has the nozzle train in which two or more nozzles were 
arranged, or the substrates along a main scanning direction to another side The 1st horizontal-scanning 
process which turns and carries out the regurgitation of the filter material to said substrate from said 
two or more nozzles. Carrying out horizontal scanning of either said head or the substrates along said 
main scanning direction to another side Provide the 2nd horizontal-scanning process which turns and 
carries out the regurgitation of the filter material to said substrate, and it sets at said 2nd horizontal- 
scanning process; A part of crossover field of said nozzle train in said 1st horizontal-scanning process 
and said substrate is characterized by carrying out horizontal scanning so that it may lap with a part of 
those crossover fields [ at least ] in said 1st horizontal-scanning process. 

[0012] According to the manufacture approach of the color filter of this this invention, each filter 
element in a color filter Since it is not formed of one horizontal scanning of a head and formed in 
predetermined thickness by receiving the ink regurgitation in piles by two or more nozzles Even when 
variation exists in ink discharge quantity among two or more nozzles temporarily, it can prevent that 
variation arises in thickness among two or more filter elements, and, so, the light transmission property 
of a color filter can be superficially made into homogeneity. 

[0013] Of course, since the manufacture approach of the above-mentioned color filter is an approach 
using the head with which two or more nozzles were arranged, there is also no need of passing through 
a complicated process like the approach using the photolithography method, and an ingredient is not 
wasted. 

[0014] Moreover, according to the manufacture approach of an above-mentioned color filter, the 1st 
horizontal-scanning process is desirable, when horizontal scanning of the crossover field of said nozzle 
train in a multiple-times line crack and each aforementioned 1st horizontal-scanning process and said 



substrate is carried out so that it may not lap with those crossover fields in said other 1st horizontal- 
scanning processes. That is t it can prevent that the boundary line which was conspicuous into the heavy 
boundary part of ink in the uniform two coats of uniform thickness which gets wet, can set it as a 
condition and is performed after that in the whole surface of the substrate in the condition of having 
usually got dry by the heavy regurgitation of the filter material of multiple times before forming the filter 
element of predetermined thickness remains. 

[0015] Moreover, horizontal scanning not only of the 1st horizontal-scanning process but said 2nd 
horizontal-scanning process may be made to be carried out so that the crossover field of said nozzle 
train in a multiple-times line crack and each 2nd horizontal-scanning process and said substrate may 
not lap with those crossover fields in said other 2nd horizontal-scanning processes. 
[0016] According to this approach, each filter element in a color filter Since it is not formed of one scan 
of a head and each filter element is formed in predetermined thickness by giving two coats by repeating 
the process which carries out the regurgitation of the filter material to uniform thickness on the surface 
of a substrate two or more times Even when variation exists in ink discharge quantity among two or 
more nozzles temporarily, it can prevent that variation arises in thickness among two or more filter 
elements, and, so, the light transmission property of a color filter can be superficially made into 
homogeneity. 

[0017] Furthermore, also in case a filter material is directly formed in the front face of the 1st 
horizontal-scanning process, i.e., a substrate, according to this approach Since said filter material is 
made to adhere by uniform thickness all over said substrate by performing said horizontal scanning, 
without lapping a nozzle train Usually, it can prevent that the boundary line which was conspicuous into 
the heavy boundary part of a filter material in the uniform two coats of uniform thickness which gets 
wet, can set it as a condition and is performed after that in the whole surface of the substrate in the 
condition of having got dry remains. 

[0018] Moreover, said nozzle train is virtually divided into two or more groups, and it sets at said 2nd 
horizontal-scanning process. The crossover field of each aforementioned group in said 1st horizontal- 
scanning process and said substrate When horizontal scanning is carried out so that it may lap with the 
crossover field of said other groups and said substrates in said 1st horizontal-scanning process, are 
desirable. Further It is good to repeat said horizontal scanning two or more times, and to perform it, 
establishing the vertical-scanning process to which vertical scanning of either a head or the substrates 
is made to carry out in the direction of vertical scanning which is a direction which intersects a main 
scanning direction to another side, and carrying out vertical-scanning migration by the die length of the 
integral multiple a nozzle groups vertical-scanning lay length. By adopting such configurations, two or 
more nozzle groups will scan the part with said same substrate in piles, and a filter material is supplied 
in piles to each filter-element field by the nozzle in each nozzle group. 

[0019] Moreover, to said direction of vertical scanning, it inclines and said nozzle train can be arranged. 
A nozzle train is formed by arranging two or more nozzles to seriate, in this case — a nozzle — a train 

— arrangement — a condition — an ink jet — a head — vertical scanning — a direction — receiving - 

- being parallel — supposing — a nozzle — from — breathing out — having had — a filter element — 
an ingredient — forming — having — a filter element — adjoining each other — although — the pitch 
between nozzles of two or more nozzles of a between in which spacing, i.e., the pitch between elements, 
forms a nozzle train — equal — becoming . 

[0020] Although it is good as [ above ] when the pitch between elements may be equal to the pitch 
between nozzles, in such a case, it is rather a rare case, and, as for the present condition, there is 
usually much direction when the pitch between elements differs from the pitch between nozzles. Thus, 
when the pitch between elements differs from the pitch between nozzles, the die length which met in 
the direction of vertical scanning of the pitch between nozzles can be doubled with the pitch between 
elements like the above-mentioned configuration by making a nozzle train incline to the direction of 
vertical scanning of a head. In addition, although the location of each nozzle which constitutes a nozzle 
train will shift forward and backward about a main scanning direction in this case, the ink droplet from 



each nozzle can be supplied to the location of hope by the ability shifting the regurgitation timing of the 
filter material from each nozzle to this. 

[0021] Moreover, in the manufacture approach of the 1st and 2nd color filters of the above, the die 
length of vertical-scanning migration of a head can be determined as follows. That is, when setting to 
theta the include angle at which n and said nozzle train accomplish the number of said groups formed of 
L and said division in said nozzle queue length with said direction of vertical scanning, die-length delta of 
said vertical-scanning migration can be made into the integral multiple of delta**(L/n) costheta. 
According to this configuration, a head can move two or more nozzles in the direction of vertical 
scanning for every nozzle group. Considering the case where it is divided into four nozzle groups as a 
result, for example, a nozzle train, horizontal scanning of each part on a substrate is done in piles by 
four nozzle groups. 

[0022] Next, in the manufacture approach of the 1st and 2nd color filters of the above, the control 
approach of not making a filter material breathe out is employable from some nozzles for both ends of 
said nozzle train. It is as having explained in relation to drawing 24 (a) that ink regurgitation distribution 
changes compared with other parts in a part for the both ends of a nozzle train in a general head. If two 
or more nozzles with the uniform ink regurgitation distribution except some nozzles for the nozzle train 
both ends where change is large will be used about the ink jet head which has such an ink regurgitation 
distribution property, thickness of a filter element can be superficially made into homogeneity. 
[0023] Moreover, when processing without using some nozzles of the edge part of a nozzle train as 
mentioned above, the die length of vertical-scanning migration of a head can be determined as follows. 
That is, when setting to theta the include angle at which n and a nozzle train accomplish the number of 
groups formed of L and division in the die length of the part except the edge nozzle made not to make 
ink breathe out among nozzle trains with the direction of vertical scanning, die-length delta of vertical- 
scanning migration can be made into the integral multiple of delta**(L/n) costheta. 
[0024] Next, as for the color filter manufactured by the manufacture approach of the 1st and 2nd color 
filters of the above, it is common to be formed by arranging superficially the filter element of two or 
more colors, such as R (red), G (green), B (blue), or C (cyanogen), M (Magenta), Y (yellow), to a proper 
pattern. When manufacturing a color filter with the filter element of such two or more colors, said two or 
more heads perform the 1st or 2nd horizontal-scanning process, the color of the filter material in which 
each heads of two or more carry out the regurgitation is changed, and it can realize by performing the 
1st or 2nd horizontal-scanning process for every head. 

[0025] Moreover, two or more nozzle trains are prepared in a head, and the nozzle belonging to each 
nozzle train may be made to carry out the regurgitation of the filter material of a respectively different 
color to it as other examples of the approach of manufacturing a color filter with the filter element of 
such two or more colors. 

[0026] Next, the manufacturing installation of the color filter concerning this invention In the 
manufacturing installation of a color filter which arranges a filter element on a substrate The head which 
has the nozzle train in which two or more nozzles were arranged, and the 1st horizontal-scanning means 
to which horizontal scanning of one side of said substrates is carried out along a main scanning direction 
to another side, The 2nd horizontal-scanning means to which horizontal scanning of either said head or 
said substrates is carried out along said main scanning direction to another side is provided. Said 2nd 
horizontal-scanning means A part of crossover field of said nozzle train in said 1st horizontal scanning 
and said substrate is characterized by carrying out horizontal scanning so that it may lap with a part of 
those crossover fields [ at least ] in said 1st horizontal scanning. 

[0027] In the manufacturing installation of the above-mentioned color filter, when it has an ink supply 
means to supply a filter material to a head, a vertical-scanning means to move a head in the direction of 
vertical scanning which intersects a main scanning direction, the nozzle regurgitation control means that 
controls the regurgitation of the ink from a nozzle, it is desirable. 

[0028] Next, the manufacture approach of liquid crystal equipment is the manufacture approach about 
the liquid crystal equipment with which a color filter is formed in one substrate among the substrates of 



the pair which pinches liquid crystal, and adopts as this invention the manufacture approach of one color 
filter of the inside mentioned above in the process which forms a color filter in a substrate. 
[0029] Next, the manufacturing installation of the color filter described above as a device for 
manufacturing a part of the manufacturing installation, especially a color filter is used for the 
manufacturing installation of the liquid crystal equipment concerning this invention. 
[0030] Next, the manufacture approach of EL equipment concerning this invention is explained. 
Generally, EL equipment can be manufactured by the manufacture approach of the color filter described 
above since EL luminous layer has adopted on a substrate the configuration arranged in the shape of a 
dot, and the same approach. That is, if the "filter material" in the manufacture approach of the above- 
mentioned color filter is permuted by "EL luminescent material", it will become the manufacture 
approach of EL equipment in this invention. 

[0031] Moreover, it is realizable with the same configuration as the manufacturing installation of the 
color filter which also described above the manufacturing installation of 1st EL equipment concerning 
this invention. If it is in this case, of course, the ingredient breathed out from a head turns into EL 
luminescent material. 

[0032] Moreover, this invention can be used for various technology fields by changing suitably the 
above-mentioned color filter, liquid crystal equipment, and not only EL equipment but a regurgitation 
ingredient and discharged substance-ed. 

[0033] Moreover, the liquid crystal equipment and EL equipment which were created by the manufacture 
approach of the liquid crystal equipment of this invention and the manufacture approach of EL 
equipment can mainly be used as a display object, and are used for the electronic equipment especially 
represented by a personal computer, a cellular phone, portable information machines and equipment, etc. 
[0034] Moreover, the field of the invention on industry is a very large technique, and the electronic parts 
which adopted this approach as a part of that production process can also use the regurgitation 
approach of the ingredient of this invention for the electronic equipment represented by a personal 
computer, a cellular phone, portable information machines and equipment, etc. 
[0035] 

[Embodiment of the Invention] (The 1st operation gestalt) The manufacture approach of a color filter 
and 1 operation gestalt of the manufacturing installation are explained hereafter. First, before explaining 
those manufacture approaches and manufacturing installations, the color filter manufactured using those 
manufacture approaches etc. is explained. Drawing 6 (a) shows typically the planar structure of 1 
operation gestalt of a color filter. Moreover, drawing 7 (d) shows the cross-section structure according 
to the VII-VII line of drawing 6 (a). 

[0036] The color filter 1 of this operation gestalt forms two or more filter elements 3 in the front face of 
the substrate 2 of the shape of a rectangle formed by glass, plastics, etc. in the shape of a dot matrix 
with the shape of a dot pattern, and this operation gestalt, and as further shown in drawing 7 (d), it is 
formed by carrying out the laminating of the protective coat 4 on it. In addition, drawing 6 (a) shows 
superficially the color filter 1 in the condition of having removed the protective coat 4. 
[0037] A filter element 3 is formed by fill uping with color material the field of the shape of two or more 
rectangle which was divided by the septum 6 formed in the grid-like pattern with the resin ingredient 
without translucency, and was located in a line in the shape of a dot matrix. Moreover, these filter 
elements 3 are formed of the color material of any 1 color of R (red), G (green), and the B (blue), 
respectively, and each of those color filter elements 3 are put in order by the predetermined array. As 
this array, the stripe array shown in drawing 8 (a), the mosaic array shown in drawing 8 (b), the delta 
array shown in drawing 8 (c) are known, for example. 

[0038] A stripe array is a color scheme in which all the columns of a matrix become the same color. A 
mosaic array is a color scheme in which three filter elements of the arbitration located in a line on the 
straight line in every direction become three colors of R (red), G (green), and B (blue). And a delta array 
is a color scheme in which three filter elements to which arrangement of a filter element is carried out 
in a completely different class, and which arbitration adjoins become three colors of R, G, and B. 



[0039] In addition, in this example, although three colors of R (red), G (green), and B (blue) were adopted, 
of course, the combination of C (cyanogen), M (Magenta), and Y (yellow) is also possible. The magnitude 
of a color filter 1 is 1.8 inches. Moreover, the magnitude of one filter element 3 is 

30micrometerx100micrometer. Moreover, spacing between each filter element 3 and the pitch between 
the so-called elements are 75 micrometers. 

[0040] In using the color filter 1 of this operation gestalt as an optical element for a full color display, it 
performs a full color display by forming one pixel for R, G, and the B3 piece filter element 3 as one unit, 
and making any one or those combination of R, G, and B in 1 pixel pass light alternatively. At this time, 
the septum 6 formed with the resin ingredient without translucency acts as a black matrix. 
[0041] The above-mentioned color filter 1 is cut down from the mother substrate 12 of a large area as 
shown in drawing 6 (b). Each color filter 1 is formed by specifically forming the pattern for one piece of a 
color filter 1 in each front face of two or more color filter formation fields 1 1 set up in the mother 
substrate 12 first, forming the slot for cutting in the surroundings of those color filter formation fields 1 1 
further, and cutting the mother substrate 12 along those slots further. 

[0042] The manufacture approach of manufacturing hereafter the color filter 1 shown in drawing 6 (a), 
and its manufacturing installation are explained. 

[0043] Drawing 7 shows the manufacture approach of a color filter 1 typically in order of the process. 
First, with the resin ingredient which does not have translucency in the front face of the mother 
substrate 12, a septum 6 is seen from arrow-head B, and it forms in a grid-like pattern. The part 7 of 
the grid hole of a grid-like pattern is the field in which a filter element 3 is formed, i.e., a filtei^element 
field. The flat-surface dimension at the time of seeing from [ of each filter-element field 7 formed by 
this septum 6 ] arrow-head B is formed in about 30micrometerx100micrometer. 

[0044] A septum 6 has collectively the function which prevents a flow of the filter-element ingredient 
supplied to the filter-element field 7, and the function of a black matrix. Moreover, a septum 6 is formed 
by the patterning technique of arbitration, for example, the photolithography method, and is further 
heated and calcinated at a heater if needed. 

[0045] As shown in drawing 7 (b) after formation of a septum 6, each filter-element field 7 is filled with 
the filter-element ingredient 13 by supplying the drop 8 of a filter-element ingredient to each filter- 
element field 7. In drawing 7 (b), sign 13R shows the filter-element ingredient which has the color of R 
(red), and sign 13G show the filter-element ingredient which has the color of G (green), and sign 13B 
shows the filter-element ingredient which has the color of B (blue). 

[0046] If each filter-element field 7 is filled up with the filtei-element ingredient of the specified quantity, 
at a heater, the mother substrate 12 will be heated at about 70 degrees C, and the solvent of a filter- 
element ingredient will be evaporated. By this evaporation, as shown in drawing 7 (c), the volume of the 
filter-element ingredient 13 decreases. When reduction in the volume is intense, supply and heating of a 
drop of the drop of a filter-element ingredient are repeated and performed until thickness sufficient as a 
color filter is obtained. Each color filter element 3 which only the solid content of a filter-element 
ingredient remains and film-izes, and finally wishes by this by the above processing is formed. 
[0047] After a filter element 3 is formed of the above, in order to dry those filaments 3 completely, 
heat-treatment of predetermined time is performed at predetermined temperature. Then, for example, a 
protective coat 4 is formed using proper technique, such as a spin coat method, the roll coat method, 
and the ripping method. This protective coat 4 is formed for flattening of protection of filter- element 3 
grade, and the front face of a color filter 1. 

[0048] Drawing 9 shows 1 operation gestalt of the ink jet equipment for performing the provisioning 
process of the filter-element ingredient shown in drawing 7 (b). This ink jet equipment 16 is equipment 
for making the filter-element ingredient of an one color in R, G, and B, for example, R color, breathe out 
and adhere to the predetermined location in each color filter formation field 11 in the mother substrate 
1 2 (to refer to drawing 6 (b)) as a drop of ink. Although the ink jet equipment for the filter-element 
ingredient of G color and the filter-element ingredient of B color is also prepared for each, since those 
structures can be made the same as the thing of drawing 9 , the explanation about them is omitted. 



[0049] The head unit 26 which ink jet equipment 16 equipped with the ink jet head 22 in drawing 9 , The 
head positional controller 17 which controls the location of the ink jet head 22, The substrate positional 
controller 18 which controls the location of the mother substrate 12, and the horizontal-scanning driving 
gear 19 which carries out horizontal-scanning migration of the ink jet head 22 to the mother substrate 
12, The vertical-scanning driving gear 21 which carries out vertical-scanning migration of the ink jet 
head 22 to the mother substrate 12, It has the control apparatus 24 which manages whole control of the 
substrate feeder 23 which supplies the mother substrate 12 to the predetermined activity location in ink 
jet equipment 16, and ink jet equipment 16. 

[0050] Each equipment of the head positional controller 17, the substrate positional controller 18, the 
horizontal-scanning driving gear 19, and the vertical-scanning driving gear 21 is installed on the base 9. 
Moreover, each of those equipments are covered with covering 14 if needed. 

[0051] The ink jet head 22 has the nozzle train 28 formed by arranging two or more nozzles 27 in seriate, 
as shown in drawing 1 1 . The number of nozzles 27 is 180, the aperture of a nozzle 27 is 28 micrometers, 
and the nozzle pitch between nozzles 27 is 141 micrometers. The direction Y of vertical scanning which 
intersects perpendicularly with the main scanning direction X and it to a color filter 1 and the mother 
substrate 12 in drawing 6 (a) and drawing 6 (b) is set up as illustration in drawing 1 1 . 
[0052] The ink jet head 22 makes a filter-element ingredient adhere to the predetermined location in. the 
mother substrate 1 2 (to refer to drawing 6 (b)) by carrying out the regurgitation of the filter-element 
ingredient as ink alternatively from two or more nozzles 27, while a location is carried out so that it may 
extend in the direction where that nozzle train 28 intersects a main scanning direction X, and carrying 
out a parallel displacement to this main scanning direction X. Moreover, the ink jet head 22 can shift the 
horizontal-scanning location by the ink jet head 22 at the predetermined spacing by carrying out parallel 
translation only of the predetermined distance in the direction Y of vertical scanning. 
[0053] The ink jet head 22 has the internal structure shown in drawing 13 (a) and drawing 13 (b). 
Specifically, the ink jet head 22 has two or more batch members 32 which join them to the nozzle plate 
29 made from stainless steel, and the diaphragm 31 which counters it mutually. Between a nozzle plate 
29 and a diaphragm 31, two or more ink rooms 33 and ****** 34 are formed of the batch member 32. 
Two or more ink rooms 33 and ****** 34 are mutually open for free passage through a path 38. 
[0054] The ink feed holes 36 are formed in the proper place of a diaphragm 31, and the ink feeder 37 is 
connected to these ink feed holes 36. This ink feeder 37 supplies the filter^element ingredient M of an 
one color in R, G, and B, for example, R color, to the ink feed holes 36. It is [ ingredient / M / which was 
supplied / filter-element ] full of ****** 34, and further full of the ink room 33 through a path 38. 
[ ingredient ] 

[0055] The nozzle 27 for injecting the filtei^element ingredient M in the shape of jet from the ink room 
33 is formed in the nozzle plate 29. Moreover, the rear face of the field which forms the ink room 33 of a 
diaphragm 31 is made to correspond to this ink room 33, and the ink pressurization object 39 is attached 
in it. This ink pressurization object 39 has the electrodes 42a and 42b of the pair which pinches this in 
piezoelectric-device 41 list, as shown in drawing 13 (b). It bends and a piezoelectric device 41 deforms 
so that it may project by energization to Electrodes 42a and 42b to the outside shown by the arrow 
head C, and thereby, the volume of the ink room 33 increases. Then, the filtei^element ingredient M 
equivalent to a part for the volume which increased flows into the ink room 33 through a path 38 from 
****** 34 

[0056] Next, if the energization to a piezoelectric device 41 is canceled, both this piezoelectric device 
41 and the diaphragm 31 will return to the original configuration. Thereby, since the ink room 33 also 
returns to the original volume, the pressure of the filtei^element ingredient M in the interior of the ink 
room 33 rises, and from a nozzle 27, towards the mother substrate 12 (refer to drawing 6 (b)), the filter- 
element ingredient M serves as a drop 8, and it spouts, in addition — the periphery of a nozzle 27 — 
the hole of the flight deflection of a drop 8, or a nozzle 27 — the ** ink layer 43 which consists of 
nickel-tetrafluoroethylene eutectoid deposit in order to prevent plugging etc. is formed. 
[0057] In drawing 10 , the head positional controller 17 has the Z motor 48 to which the parallel 



displacement of the alpha motor 44 to which the field internal version of the ink jet head 22 is carried 
out the beta motor 46 which carries out rocking rotation of the ink jet head 22 at the circumference of 
an axis parallel to the direction Y of vertical scanning, the gamma motor 47 which carries out rocking 
rotation of the ink jet head 22 at the circumference of an axis parallel to a main scanning direction, and 
the ink jet head 22 is carried out in the vertical direction. 

[0058] The substrate positional controller 18 shown in drawing 9 has the table 49 which carries the 
mother substrate 12, and the theta motor 51 to which the field internal version of the table 49 is carried 
out like an arrow head theta in drawing 10 . Moreover, the horizontal-scanning driving gear 19 shown in 
drawing 9 has the guide rail 52 prolonged to a main scanning direction X, and the slider 53 which built in 
the linear motor by which a pulse drive is carried out, as shown in drawing 10 . When the linear motor to 
build in operates, along with a guide rail 52, the parallel displacement of the slider 53 is carried out to a 
main scanning direction. 

[0059] Moreover, the vertical-scanning driving gear 21 shown in drawing 9 has the guide rail 54 
prolonged in the direction Y of vertical scanning, and the slider 56 which built in the linear motor by 
which a pulse drive is carried out as shown in drawing 10 . When the linear motor to build in operates, 
along with a guide rail 54, the parallel displacement of the slider 56 is carried out in the direction Y of 
vertical scanning. 

[0060] The linear motor by which a pulse drive is carried out into a slider 53 or a slider 56 can control 
the location on the main scanning direction X of the ink jet head 22 which could perform angle-of- 
rotation control of an output shaft minutely by the pulse signal supplied to this motor therefore was 
supported by the slider 53, the location on the direction Y of vertical scanning of a table 49, etc. with 
high definition. In addition, the position control of the ink jet head 22 or a table 49 is not restricted to 
the position control which used the pulse motor, but can also be realized by the feedback control using 
a servo motor, and the control approach of other arbitration. 

[0061] The substrate feeder 23 shown in drawing 9 has the substrate hold section 57 which holds the 
mother substrate 12, and the robot 58 which conveys the mother substrate 12. A robot 58 has the 
pedestal 59 put on installation sides, such as a floor and the ground, the rise-and-fall shaft 61 which 
carries out rise-and-fall migration to a pedestal 59, the 1st arm 62 which rotates the rise-andH'all shaft 
61 as a core, the 2nd arm 63 rotated to the 1st arm 62, and the adsorption pad 64 prepared in the tip 
inferior surface of tongue of the 2nd arm 63. The adsorption pad 64 can adsorb the mother substrate 12 
by air suction etc. 

[0062] In drawing 9 , by the horizontal-scanning driving gear 19, it drives, and it is under the locus of the 
ink jet head 22 which carries out horizontal-scanning migration, and capping equipment 76 and cleaning 
equipment 77 are arranged in one near location of the vertical-scanning driving gear 21. Moreover, the 
electronic balance 78 is arranged in the near location of another side. Cleaning equipment 77 is 
equipment for washing the ink jet head 22. The electronic balance 78 is a device which measures the 
weight of the drop of the ink breathed out from each nozzle 27 (refer to drawing 1 1 ) in the ink jet head 
22 for every nozzle. And capping equipment 76 is equipment for preventing desiccation of a nozzle 27 
(refer to drawing 1 1 ), when the ink jet head 22 is in a standby condition. 

[0063] Near the ink jet head 22, the camera 81 for heads is arranged by the relation which moves to the 
ink jet head 22 and one. Moreover, the camera 82 for substrates supported by the means for supporting 
(not shown) formed on the base 9 is arranged in the location which can photo the mother substrate 12. 
[0064] The control apparatus 24 shown in drawing 9 has the body section 66 of a computer which held 
the processor, the keyboard 67 as an input device, and the CRT (Cathode Ray Tube) display 68 as an 
indicating equipment. The above-mentioned processor has, as shown in drawing 15 , CPU (Central 
Processing Unit)69 which performs data processing, and the memory 71, i.e., the information storage, 
which memorizes various information. 

[0065] Each device of the head drive circuit 72 which drives the head positional controller 17 shown in 
drawing 9 , the substrate positional controller 18, the horizontal-scanning driving gear 19, the vertical- 
scanning driving gear 21, and the piezoelectric device 41 (refer to drawing 13 (b)) in the ink jet head 22 



is connected to CPU69 through an input/output interface 73 and a bus 74 in drawing 15 . Moreover, 
each device of the substrate feeder 23, an input device 67, a display 68, the electronic balance 78, 
cleaning equipment 77, and capping equipment 76 is also connected to CPU69 through an input/output 
interface 73 and a bus 74. 

[0066] Memory 71 RAM (Random Access Memory), Semiconductor memory called ROM (Read Only 
Memory) etc., It is a concept containing external storage, such as a hard disk, a CD-ROM reader, and a 
disk mold storage, etc. functionally The storage region which memorizes the program software with 
which the control procedure of actuation of ink jet equipment 16 was described, The storage region for 
memorizing the regurgitation location in the mother substrate 12 (referring to drawing 6 ) of one color in 
R, G, and B for realizing various kinds of R and G which are shown in drawing 8 , and B array (what is 
considered now is R1 color) as coordinate data, In addition to this, the field which functions as the 
storage region for memorizing the vertical-scanning movement magnitude of the mother substrate 12 to 
the direction Y of vertical scanning in drawing 10 , the work area for CPU69, a temporary file, etc., and 
various kinds of storage regions are set up. 

[0067] CPU69 is what performs control for carrying out the regurgitation of ink, i.e., the filter-element 
ingredient, to the mother substrate 12 in a surface predetermined location according to the program 
software memorized in memory 71. As a concrete functional implementation part The cleaning operation 
part which performs the operation for realizing cleaning treatment, It has the capping operation part for 
realizing capping processing, the gravimetry operation part which performs the operation for realizing the 
gravimetry using the electronic balance 78 (referring to drawing 9 ), and the drawing operation part 
which performs the operation for drawing a filter-element ingredient by the ink jet 
[0068] The drawing starting position operation part for setting the ink jet head 22 to the initial valve 
position for drawing, if drawing operation part is divided in detail, The horizontal-scanning control 
operation part which calculates the control for carrying out scan migration of the ink jet head 22 at the 
rate of predetermined to a main scanning direction X, The vertical-scanning control operation part which 
calculates control only for the predetermined amount of vertical scanning to shift the mother substrate 
12 in the direction Y of vertical scanning, And it has various kinds of functional operation part called the 
nozzle regurgitation control operation part which performs the operation for controlling whether any of 
two or more nozzles 27 in the ink jet head 22 are operated, and the regurgitation of ink, i.e., the filter- 
element ingredient, is carried out. 

[0069] In addition, although each above-mentioned function was carried out to realizing in software 
using CPU69 with this operation gestalt, when each above-mentioned function can be realized by the 
independent electronic circuitry which does not use CPU, it is also possible to use such an electronic 
circuitry. 

[0070] It explains based on the flow chart which shows actuation of the ink jet equipment 16 which 
consists of the above-mentioned configuration hereafter to drawing 16 . 

[0071] If ink jet equipment 16 operates by powering on by the operator, in step S1, initial setting will be 
performed first. Specifically, the head unit 26, the substrate feeder 23, and control apparatus 24 grade 
are set to the initial state decided beforehand. 

[0072] Next, if gravimetry timing comes (it is YES at step S2), the head unit 26 of drawing 10 will be 
moved to the place of the electronic balance 78 of drawing 9 with the horizontal-scanning driving gear 
19 (step S3), and the amount of the ink breathed out from a nozzle 27 will be measured about each of all 
the nozzles 27 using the electronic balance 78 (step S4). And according to the ink regurgitation property 
of a nozzle 27, the electrical potential difference impressed to the piezoelectric device 41 corresponding 
to each nozzle 27 is adjusted (step S5). 

[0073] Next, if cleaning timing comes (it is YES at step S6), the head unit 26 will be moved to the place 
of cleaning equipment 77 with the horizontal-scanning driving gear 19 (step S7), and the ink jet head 22 
will be cleaned with the cleaning equipment 77 (step S8). 

[0074] When neither gravimetry timing nor cleaning timing comes (it is NO at steps S2 and S6), or when 
those processings are completed, in step S9, the substrate feeder 23 of drawing 9 is operated and the 



mother substrate 12 is supplied to a table 49. Suction maintenance of the mother substrate 12 in the 
substrate hold section 57 is carried out with the adsorption pad 64, next the rise-"and-fall shaft 61, the 
1st arm 62, and the 2nd arm 63 are specifically moved, even a table 49 is conveyed and the mother 
substrate 12 is pushed against the gage pin 50 (refer to drawing 10 ) further prepared for the proper 
place of a table 49 beforehand. In addition, in order to prevent location gap of the mother substrate 12 
on a table 49, it is desirable to fix the mother substrate 12 to a table 49 with means, such as air suction. 
[0075] Next, observing the mother substrate 12 with the camera 82 for substrates of drawing 9 t by 
rotating the output shaft of the theta motor 51 of drawing 10 in a minute include-angle unit, the field 
internal version of the table 49 is carried out in a minute include-angle unit, and the mother substrate 
12 is positioned (step S10). Next, an operation determines the location which starts drawing by the ink 
jet head 22, observing the mother substrate 12 with the camera 81 for heads of drawing 9 (step S1 1), 
and the horizontal-scanning driving gear 19 and the vertical-scanning driving gear 21 are operated 
suitably, and the ink jet head 22 is moved to a drawing starting position (step S12). 

[0076] At this time, as shown in the (a) location of drawing 1 , the ink jet head 22 is arranged so that the 
nozzle train 28 may incline at an include angle theta to the direction Y of vertical scanning of the ink jet 
head 22. This is a measure for making it the dimension component of the direction Y of vertical scanning 
of the pitch between nozzles become equal geometrically with an element pitch, when the pitch between 
nozzles which is spacing between the adjacent nozzles 27 differs from the element pitch which is 
spacing between the adjacent filter elements 3 7, i.e., a filter-element formation field, in many cases in 
the case of usual ink jet equipment and the ink jet head 22 is moved to a main scanning direction X. 
[0077] If the ink jet head 22 is put on a drawing starting position at step S12 of drawing 1 6 , in drawing 
1 , the ink jet head 22 will be put on the (a) location. Then, horizontal scanning to a main scanning 
direction X is started at step S13 of drawing 16 f and the regurgitation of ink is started by coincidence. 
The horizontal-scanning driving gear 19 of drawing 10 operates, the ink jet head 22 specifically carries 
out scan migration linearly at a fixed rate to the main scanning direction X of drawing 1 , and during the 
migration, when the nozzle 27 corresponding to the filter-element field 7 which should supply ink 
reaches, ink, i.e., a filter-element ingredient, is breathed out from the nozzle 27. 

[0078] In addition, the ink discharge quantity at this time is one fourth of amounts of the whole quantity 
with 1 /several [ of that whole quantity instead of the amount which buries all the volume of the filter- 
element field 7 ] of these operation gestalten. It is because all volume is for each filter-element field 7 
not to be filled by 1 time of the ink regurgitation from a nozzle 27, and to be fill uped with this operation 
gestalt by 4 times of heavy regurgitation with the heavy regurgitation of several times of ink 
regurgitation so that this may be mentioned later. 

[0079] After horizontal scanning for one line to the mother substrate 12 is completed (it is YES at step 
S14), the inversion transfer of the ink jet head 22 is carried out, and it returns to an initial valve position 
(a) (step S15). And only the amount of vertical scanning (on these specifications, this distance will be 
called "delta") which drove with the vertical-scanning driving gear 21, and was beforehand decided in 
the direction Y of vertical scanning moves the ink jet head 22 further (step S16). 
[0080] With this operation gestalt, CPU69 divides notionally into two or more groups n two or more 
nozzles 27 which form the nozzle train 28 of the ink jet head 22 in drawing 1 . With this operation gestalt, 
the nozzle train 28 of die-length L which consists of n= 4 [27 ], i.e., 180 nozzles, is divided and 
considered in four groups. Thereby, one nozzle group is decided to be 180 / die-length L/n, L/4 [ i.e., ], 
included 4= 45 pieces in a nozzle 27. The above-mentioned amount delta of vertical scanning is set to 
the above-mentioned vertical-scanning lay length of nozzle group die-length L/4, i.e., (L/4), the 
integral multiple of costheta**. 

[0081] Therefore, the ink jet head 22 which horizontal scanning for one line was completed and returned 
to the initial valve position (a) carries out the parallel displacement only of the distance delta in the 
direction Y of vertical scanning in drawing 1 , and moves to a location (b). In addition, the vertical- 
scanning movement magnitude delta is not fixed magnitude, and always changes according to the need 
for control. Moreover, although a location (k) shifts for a while and is drawn about the main scanning 



direction X from the location (a) in drawing 1 , this is a measure for giving explanation intelligible, and 
each location from a location (a) to a location (k) is the same location about a main scanning direction X 
in fact. 

[0082] The ink jet head 22 which carried out vertical-scanning migration repeats and performs 
horizontal-scanning migration and the ink regurgitation at step S13 to a location (b). Furthermore, after 
that, the ink jet head 22 repeats horizontal-scanning migration and the ink regurgitation, repeating 
vertical-scanning migration like a location (c) - a location (k) (step S13 - step S16), and, thereby, the 
ink adhesion processing for one train of the color filter formation field 1 1 of the mother substrate 12 
completes it. 

[0083] Since the unit movement magnitude which divides the nozzle train 28 into four groups, and 
serves as a foundation of the amount delta of vertical scanning with this operation gestalt was 
determined After above-mentioned horizontal scanning and above-mentioned vertical scanning for one 
train of the color filter formation field 1 1 are completed As for each filter-element field 7, in response to 
four ink regurgitation processings, whole-quantity supply of the ink, i.e., filter-element ingredient, of the 
specified quantity, i.e., predetermined thickness, is done in total by four nozzle groups into the complete 
product by a unit of 1 time, respectively. 

[0084] When the situation of this ink pile regurgitation is shown in detail, it is as being shown in drawing 
1 (A), drawing 1 (A) — setting — " a"- "k" — "a" — location - "k" — it is shown, the ink layer 79, 
i.e., the filter-element ingredient layer, to which the front face of the mother substrate 12 adhered in 
piles by the nozzle train 28 of the ink jet head 22 in each location of a location. For example, the ink 
layer of the "a" layer of drawing 1 (A) is formed of the ink regurgitation at the time of horizontal 
scanning of the nozzle train 28 in the "a" location. The ink layer of the "b" layer of drawing 1 (A) is 
formed of the ink regurgitation at the time of horizontal scanning of the nozzle train 28 in the "b" 

location, the following and "c" — a location, the "d" location, and the ink regurgitation at the time 

of horizontal scanning of the nozzle train 28 in each location of — "c" of drawing 1 (A), "d", Each 

ink layer of — is formed. 

[0085] That is, with this operation gestalt, four nozzle groups in the nozzle train 28 do horizontal 
scanning of the same part of the color filter formation field 1 1 in the mother substrate 12 in piles 4 
times, and the thickness T of discharge and the sum total turns into thickness of hope in ink. Moreover, 
the 1st layer of the filter-element ingredient layer 79 in drawing 1 (A) is formed of horizontal scanning of 
the nozzle train 28 in "a" location and "b" location of drawing 1 . The 2nd layer is formed of horizontal 
scanning of the nozzle train 28 in each location of "c", "d", and "e", and the 3rd layer is formed of 
horizontal scanning of the nozzle train 28 in each location of "f", "g", and "h." The 4th layer is formed 
of horizontal scanning of the nozzle train 28 in each location of "i", "j", and "k", and, thereby, the 79 
whole of a filter-element ingredient layer is formed of it. 

[0086] In addition, the 1st layer, the 2nd layer, the 3rd layer, and the 4th layer are how to call for 
displaying the count of the ink regurgitation for every horizontal scanning of the nozzle train 28 for 
convenience, in fact, each class is not necessarily classified physically and the one-layer filter-element 
ingredient layer 79 uniform as a whole is formed. 

[0087] moreover — the operation gestalt shown in drawing 1 — a nozzle train 28 — the "k" from the 
"a" location — vertical-scanning migration carries out one by one to a location, and in case it goes, 
vertical-scanning migration is performed so that the nozzle train 28 in each location may not lap about 
the nozzle train 28 and the direction Y of vertical scanning in other locations, however the nozzle train 
28 between each location may continue mutually about the direction Y of vertical scanning. Therefore, 
each class of layer [ 1st ] - the 4th layer of the filter-element ingredient layer 79 has uniform thickness. 
[0088] Moreover, the vertical-scanning movement magnitude delta of the ink jet head 22 is set up so 
that it may not lap with the boundary line of the nozzle train of the "a" location which forms the 1st 
layer and "b" "c" location, and "d" location and "e" location. [ in which the boundary line of the nozzle 
train of a location forms the 2nd layer ] Similarly, it is set up so that the boundary line between the 2nd 
layer and the 3rd layer and the boundary line between the 3rd layer and the 4th layer may not lap 



mutually, either, although there is a possibility that stripes may be formed in a part for the boundary line 
part if it laps without the boundary line of the nozzle train 28 shifting to the direction of vertical 
scanning, i.e., the longitudinal direction of drawing 1 (A), between each class, if it controls to be able to 
shift a boundary line between each class like this operation gestalt — striped generating — there is also 
nothing — the filter-element ingredient layer 79 of uniform thickness can be formed. 
[0089] Moreover, with this operation gestalt, it precedes repeating horizontal-scanning migration and 
forming the filter-element ingredient layer 79 of the predetermined thickness T by the heavy 
regurgitation of ink, carrying out vertical-scanning migration of the nozzle train 28 per nozzle group. 
First, by making it continue, without putting the nozzle train 28 on "a" location and "b" location of 
drawing 1 , namely, piling up the nozzle train 28, and performing the ink regurgitation one by one He is 
trying to form the filter-element ingredient layer of thickness uniform all over the color filter formation 
field 11, and thin first anyhow. 

[0090] There is a possibility that it may become impossible to make ink adhere good, and distribution of 
ink concentration may become an ununiformity if it is in the inclination for **** of ink to be bad since it 
is in the condition that the front face of a substrate 12 generally got dry and wettability is low, and the 
regurgitation of a lot of [ therefore ] ink on the front face of a substrate 12 is carried out suddenly 
locally. On the other hand, if ink is supplied uniformly thinly, uniform thickness gets wet and the whole 
surface of this field 1 1 is set as the condition like this operation gestalt, without forming a boundary line 
in the whole color filter formation field 1 1 as much as possible first, it can prevent that the boundary line 
which was conspicuous into the heavy boundary part of ink in the two coats performed after that 
remains. 

[0091] By the above, if the ink regurgitation for one train of the color filter formation field 11 in the 
mother substrate 12 of drawing 6 is completed, the ink jet head 22 will be driven by the vertical- 
scanning driving means 21, and will be conveyed to the initial valve position of the color filter formation 
field 11 of the following train (step S19), and will repeat horizontal scanning, vertical scanning, and the 
ink regurgitation to the color filter formation field 1 1 of the train concerned, and will form a filter 
element in the filter-element formation field 7 (steps S13-S16). 

[0092] then — if the filter element 3 of an one color of R, G, and B t for example, R1 color, is formed 
about all the color filter formation fields 1 1 in the mother substrate 1 2 (it is YES at step S18) — step 
S20 — the mother substrate 12 — the substrate feeder 23 — or the mother substrate 12 after 
processing is discharged by another conveyance device outside. Then, unless directions of processing 
termination are made by the operator (it is NO at step S21), it returns to step S2, and the ink ** arrival 
activity about R1 color to another mother substrate 12 is repeated, and is performed. 
[0093] If there are directions of activity termination from an operator (it is YES at step S21), CPU69 will 
convey the ink jet head 22 to the place of capping equipment 76 in drawing 9 , and will perform capping 
processing to the ink jet head 22 with the capping equipment 76 (step S22). 

[0094] R and G which constitute a color filter by the above, the 1st color of the B3 colors, Patterning 
about R color is completed. After that the mother substrate 12 For example, the 2nd color of R, G, and 
B, For example, it conveys to the ink jet equipment 16 which uses G color as a filter-element ingredient, 
and patterning of G color is performed, it conveys to the ink jet equipment 16 which uses as a filter- 
element ingredient still more finally, the 3rd color, for example, B color, of R, G, and B, and patterning of 
B color is performed. The mother substrate 12 with which two or more color filters 1 ( drawing 6 (a)) 
which have the dot array of R, G, and B of a hope called a stripe array etc. were formed by this is 
manufactured. 

[0095] In addition, the laminating of an electrode, the orientation film, etc. will be further carried out to 
the front face of the thing which uses this color filter 1 for the color display of liquid crystal equipment, 
then this color filter 1. In such a case, if the mother substrate 12 is cut and each color filter 1 is cut 
down before carrying out the laminating of an electrode, the orientation film, etc., formation processes, 
such as a subsequent electrode, will become very troublesome. Therefore, it is desirable in such a case, 
not to cut the mother substrate 12 immediately, after a color filter 1 is completed on the mother 



substrate 12, but to cut the mother substrate 12, after required addition processes, such as electrode 
formation and orientation film formation, are completed. 

[0096] As mentioned above, according to the manufacture approach of a color filter and manufacturing 
installation concerning this operation gestalt Each filter element 3 in the color filter 1 shown in drawing 
6 (a) is not formed of one horizontal scanning to the direction of X by the ink jet head 22 (refer to 
drawing 1 ). One filter element 3 each is formed in predetermined thickness by receiving the ink 
regurgitation in piles 4 times with this operation gestalt n times of two or more nozzles 27 belonging to a 
different nozzle group. For this reason, even when variation exists in ink discharge quantity among two 
or more nozzles 27 temporarily, it can prevent that variation arises in thickness among two or more 
filter elements 3, and, so, the light transmission property of a color filter can be superficially made into 
homogeneity. 

[0097] Of course, by the manufacture approach of this operation gestalt, since a filter element 3 is 
formed by the ink regurgitation which used the ink jet head 22, there is also no need of passing through 
a complicated process like the approach using the photolithography method, and an ingredient is not 
wasted. 

[0098] By the way, it is as having explained in relation to drawing 24 (a) that distribution of the ink 
discharge quantity of two or more nozzles 27 which form the nozzle train 28 of the ink jet head 22 
becomes an ununiformity. Moreover, especially the nozzle 27 of ** also of the thing which exist 
especially in the both ends of the nozzle train 28 and which ink discharge quantity becomes large is as 
description ten pieces at a time an one end side partly. Thus, compared with other nozzles, especially 
the thing for which many nozzles are used does not have desirable ink discharge quantity about making 
thickness of ink ****, i.e., a filter element, into homogeneity. 

[0099] Therefore, desirably, as shown in drawing 14 , it is good to set up about ten ink beforehand partly 
with the thing which exists in the both ends E of the nozzle train 28 among two or more nozzles 27 
which form the nozzle train 28 and which does not carry out the regurgitation, to divide into plurality, for 
example, four groups, the nozzle 27 which exists in the remaining part F, and to perform vertical- 
scanning migration per the nozzle group. For example, what is necessary is to attach a condition to 
applied voltage etc. from 20 nozzles 27, in 10 of each of both ends, and the sum total, so that the 
regurgitation of the ink may not be carried out, to divide 160 of the remaining center section into four 
pieces for example, at a conceptual target, and just to think per [ 160 ] piece / of 4= 40 nozzle groups, 
when the number of nozzles 27 is 180. 

[0100] In a **** 1 operation gestalt, although the resin ingredient which does not have translucency as 
a septum 6 was used, of course, it is also possible to use the resin ingredient of translucency as a 
septum 6. In that case, if it is, the metal membrane or resin ingredient of protection-from-light nature is 
separately prepared in Shimo of a septum 6 etc., and it is [ the location corresponding to between filter 
elements, for example, a septum 6 top, ] good also as a black mask. 

[0101] Moreover, in a **** 1 operation gestalt, although R, G, and B were used as a filter element, of 
course, C (cyanogen), M (MAZENDA), and Y (yellow) may be adopted, for example, without being limited 
to R, G, and B. In that case, what is necessary is to change into the filter-element ingredient of R, G, 
and B, and just to use the filter-element ingredient which has the color of C, M, and Y, if it is. Moreover, 
in a **** 1 operation gestalt, although the septum 6 was formed with photolithography, it is also 
possible to form a septum 6 by the ink jet method like a color filter. 

[0102] (The 2nd operation gestalt) Drawing 2 shows typically the case where ink, i.e., a filter-element 
ingredient, is supplied to each filter-element formation field 7 in the color filter formation field 11 in the 
mother substrate 12 by the regurgitation using the ink jet head 22, according to the manufacture 
approach of the color filter concerning this invention, and other operation gestalten of a manufacturing 
installation. 

[0103] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 7 , and the same as the equipment and the device target which also showed 
the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of carrying out the 



gro,up division of two or more nozzles 27 which form the nozzle train 28 notionally at n pieces (four [ for 
example, ]), and also determining the amount delta of vertical scanning by making each nozzle group's 
die-length L/n or L/4 into unit quantity of drawing 1 5 is the same as that of the case of drawing 1 . 
[0104] The point that this operation gestalt differs from the previous operation gestalt shown in drawing 
1 is having added the alteration to the program software stored in memory 71 in drawing 1 5 , and is 
having added the alteration to the horizontal-scanning control operation specifically performed by 
CPU69, and the vertical-scanning control operation. 

[0105] If it explains more concretely, in drawing 2 , 22, without carrying out return migration to an initial 
valve position after termination of horizontal-scanning migration in ink jet head X1 direction After only 
the movement magnitude delta which corresponds in the direction of Y immediately at four nozzle 
groups carries out vertical-scanning migration and moves to a location (b), it is controlled to return to 
the location (b') where horizontal-scanning migration was performed to the opposite direction X2 of the 
last main scanning direction X1, and only distance delta shifted in the direction of vertical scanning from 
the initial valve position (a). In addition, of course in the period of both between the horizontal-scanning 
migration in a location (b 1 ) between horizontal scanning from a location (a) to a location (a'), and from a 
location (b), ink is alternatively breathed out from two or more nozzles 27. 

[0106] That is, with this operation gestalt, it is carried out by turns continuously, without horizontal 
scanning and vertical scanning of the ink jet head 22 sandwiching return actuation, this omits the time 
amount spent for return actuation, and working hours can be shortened. 

[0107] (The 3rd operation gestalt) Drawing 3 shows typically the case where ink, i.e., a filter-element 
ingredient, is supplied to each filter-element formation field 7 in the color filter formation field 1 1 in the 
mother substrate 12 by the regurgitation using the ink jet head 22, according to the manufacture 
approach of the color filter concerning this invention, and other operation gestalten of a manufacturing 
installation. 

[0108] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 7 , and the same as the equipment and the device target which also showed 
the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of also carrying out 
the group division of two or more nozzles 27 which form the nozzle train 28 notionally at n pieces (four 
[ for example, ]) of drawing 15 is the same as that of the case of drawing 1 . 

[0109] When the point that this operation gestalt differs from the previous operation gestalt shown in 
drawing 1 sets the ink jet head 22 to the drawing starting position of the mother substrate 12 at step 
S12 of drawing 16 , the ink jet head 22 is the point that the direction where the nozzle train 28 is 
prolonged is parallel to the direction Y of vertical scanning, as shown in the (a) location of drawing 3 . 
Such array structure of a nozzle is advantageous structure when the pitch between nozzles about the 
ink jet head 22 and the pitch between elements about the mother substrate 12 are equal. 
[01 10] Also in this operation gestalt, until the ink jet head 22 reaches [ from an initial valve position (a) ] 
a termination location (k) Repeating horizontal-scanning migration in the direction of X, the return 
migration to an initial valve position, and the vertical-scanning migration with the vertical-scanning 
movement magnitude delta to the direction of Y (the magnitude of delta changes by the integral multiple 
which makes nozzle group die length a unit if needed) Ink, i.e., a filter-element ingredient, is alternatively 
breathed out from two or more nozzles 27, and, thereby, a filter-element ingredient is made to adhere 
during the period of horizontal-scanning migration into the filter-element formation field 7 in the color 
filter formation field 1 1 in the mother substrate 12. 

[0111] In addition, with this operation gestalt, since the location of the nozzle train 28 is carried out in 
parallel to the direction Y of vertical scanning, the vertical-scanning movement magnitude delta is 
decided as unit quantity of criteria, a nozzle group's die-length L/n, L/4 [ i.e., ], which were divided. 
[0112] (The 4th operation gestalt) Drawing 4 shows typically the case where ink, i.e., a filter-element 
ingredient, is supplied to each filter-element formation field 7 in the color filter formation field 1 1 in the 
mother substrate 12 by the regurgitation using the ink jet head 22, according to the manufacture 
approach of the color filter concerning this invention, and other operation gestalten of a manufacturing 



installation. 

[01.13] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 7 , and the same as the equipment and the device target which also showed 
the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of also carrying out 
the group division of two or more nozzles 27 which form the nozzle train 28 notionally at n pieces (four 
[ for example, ]) of drawing 15 is the same as that of the case of drawing 1 . 

[01 14] The point that this operation gestalt differs from the previous operation gestalt shown in drawing 
1 When the ink jet head 22 is set to the drawing starting position of the mother substrate 12 at step 
S12 of drawing 16 , The point that the direction where the nozzle train 28 is prolonged is parallel to the 
direction Y of vertical scanning as the ink jet head 22 is shown in the "a" location of drawing 4 , It is the 
point performed by turns continuously, without horizontal scanning and vertical scanning of the ink jet 
head 22 sandwiching return actuation like the case of the operation gestalt of drawing 2 . 
[01 15] in addition, with the previous operation gestalt shown in this operation gestalt and drawing 3 
which are shown in drawing 4 , since a main scanning direction X turns into the direction of a right angle 
to the nozzle train 28 t the nozzle train 28 is shown in drawing 12 — as — a main scanning direction X - 
- meeting — 2 successive-installation **** — a filter-element ingredient can be supplied to one filters- 
element field 7 by two nozzles 27 which appeared in the same horizontal-scanning Rhine by things. 
[01 16] (The 5th operation gestalt) Drawing 5 shows typically the case where ink, i.e., a filter-element 
ingredient, is supplied to each filter-element formation field 7 in the color filter formation field 1 1 in the 
mother substrate 12 by the regurgitation using the ink jet head 22, according to the manufacture 
approach of the color filter concerning this invention, and other operation gestalten of a manufacturing 
installation. 

[0117] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 7 , and the same as the equipment and the device target which also showed 
the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of also carrying out 
the group division of two or more nozzles 27 which form the nozzle train 28 notionally at n pieces (four 
[ for example, ]) of drawing 15 is the same as that of the case of drawing 1 . 

[0118] With the previous operation gestalt shown in drawing 1 , by carrying out vertical-scanning 
migration so that it may continue without piling up the nozzle train 28, the 1st layer was formed in the 
front face of a substrate 1 2 by the uniform thickness of the filter-element ingredient layer 79, and the 
laminating of the 2nd layer of uniform thickness, the 3rd layer, and the 4th layer was carried out one by 
one similarly on the 1st layer. On the other hand, with the operation gestalt of drawing 5 , although the 
method of the Ist-layer formation is the same as the case of drawing 1 (A) Layer [ 2nd ] - the 4th layer 
does not pile up the layer of uniform thickness one by one, and is the 2nd layer, the 3rd layer, and the 
thing partial the 4th layer for which it formed stair-like, and it went and the filter^element ingredient 
layer 79 was finally formed in order in right-hand side from the left-hand side of drawing 5 (A). 
[0119] With the operation gestalt shown in drawing 5 , since the boundary line of the nozzle train 28 in 
each class from the 1 st layer to the 4th layer has lapped between each class, stripes with deep 
concentration may appear in this boundary section. Also with this operation gestalt, however, at the first 
process After raising wettability by forming the 1st layer of uniform thickness all over the color filter 
formation field 1 1 since it was made to perform the laminating of layer [ 2nd ] - the 4th layer after it, 
thickness is uniform, without forming the 1st layer uniformly without nonuniformity extensively 
Compared with the case where layer [ 1st ] - the 4th layer is suddenly formed stair-like from left-hand 
side, the color filter with which there is no concentration nonuniformity and stripes are hard to be 
formed in the boundary section can be formed. 

[0120] (The 6th operation gestalt) Drawing 17 shows ink jet head 22 A used for the manufacture 
approach of the color filter concerning this invention, and the operation gestalt of further others of a 
manufacturing installation. The point that this ink jet head 22A differs from the ink jet head 22 shown in 
drawing 1 1 Nozzle train 28R which carries out the regurgitation of the R color ink, and nozzle train 28G 
which carry out the regurgitation of the G color ink, Three kinds of nozzle trains nozzle train 28B which 



carries out the regurgitation of the B color ink are formed in one ink jet head 22A. The ink regurgitation 
system shown in drawing 1 3 (a) and drawing 13 (b) is prepared in these three kinds of each. R ink feeder 
37 R is connected to the ink regurgitation system corresponding to R color nozzle train 28R. It is having 
connected G ink feeder 37G to the ink regurgitation system corresponding to G color nozzle train 28G, 
and having connected B ink feeder 37B to the ink regurgitation system corresponding to B color nozzle 
train 28B. 

[0121] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 7 , and the same as the equipment which also showed the ink jet equipment 
used for ink ** arrival fundamentally to drawing 9 . Moreover, CPU69 also of carrying out the group 
division of two or more nozzles 27 which form the nozzle trains 28R, 28G, and 28B notionally at n pieces 
(four [ for example, ]), and also carrying out vertical-scanning migration of the ink jet head 22A with the 
vertical-scanning movement magnitude delta for every nozzle groups of those of drawing 15 is the same 
as that of the case of drawing 1 . 

[0122] With the operation gestalt shown in drawing 1 , since one kind of nozzle train 28 was only formed 
in the ink jet head 22, when forming a color filter by R, G, and B3 color, the ink jet equipment 16 shown 
in drawing 9 had to be prepared about each three color of R, G, and B. On the other hand, since three 
colors of R, G, and B can be made to adhere to the mother substrate 12 at coincidence by one 
horizontal scanning to the direction of X of ink jet head 22A when using ink jet head 22A of the 
structure shown in drawing 1 7 , if it prepares, it is sufficient only for ink jet equipment 16 and one head 
22. 

[0123] (The 7th operation gestalt) Drawing 18 shows 1 operation gestalt of the manufacture approach of 
the liquid crystal equipment concerning this invention. Moreover, drawing 19 shows 1 operation gestalt 
of the liquid crystal equipment manufactured by the manufacture approach. Moreover, drawing 20 shows 
the cross-section structure of liquid crystal equipment where X-X-ray in drawing 19 was followed. In 
advance of the manufacture approach of liquid crystal equipment, and explanation of a manufacturing 
installation, first, the example is given and the liquid crystal equipment manufactured by the manufacture 
approach is explained. In addition, the liquid crystal equipment of this operation gestalt is liquid crystal 
equipment of the transflective reflective method which performs a full color display by the passive 
matrix. 

[0124] In drawing 19 , liquid crystal equipment 101 mounts ICs 103a and 103b for a liquid crystal drive 
as a semiconductor chip in a liquid crystal panel 102, connects FPC (Flexible Printed Circuit)104 as a 
wiring connection element to a liquid crystal panel 102, and is formed by forming a lighting system 106 in 
the rear-face side of a liquid crystal panel 102 as a back light further. 

[0125] A liquid crystal panel 102 is formed by sticking 1st substrate 107a and 2nd substrate 107b by the 
sealant 108. A sealant 108 is formed by making epoxy system resin adhere to the inside front face of 
1st substrate 107a or 2nd substrate 107b annularly by screen-stencil etc. Moreover, inside a sealant 
108, as shown in drawing 20 , spherical or the flow material 109 formed in the shape of a cylinder is 
contained in the state of distribution with a conductive ingredient. 

[0126] In drawing 20 , 1st substrate 107a has transparent glass and tabular base material 111a formed 
by transparent plastics etc. The reflective film 1 1 2 is formed in the inside front face (top front face of 
drawing 20 ) of this base material 111a, the laminating of the insulator layer 1 1 3 is carried out on it, on it, 
1st electrode 1 14a sees from arrow-head D, it is formed in the shape of a stripe (refer to drawing 19 ), 
and orientation film 1 16a is further formed on it. Moreover, the outside front face (bottom front face of 
drawing 20 ) of base material 1 1 1a is equipped with polarizing plate 1 17a by attachment etc. 
[0127] Although the twist is also actually drawing those stripe spacing sharply and widely in order for 
drawing 19 to show the array of 1st electrode 114a intelligibly, and the number of 1st electrode 114a is 
therefore drawn few, as for 1st electrode 114a, an a large number book is formed more on base material 
111a in fact. 

[0128] In drawing 20 , 2nd substrate 107b has transparent glass and tabular base material 111b formed 
by transparent plastics etc. A color filter 1 18 is formed in the inside front face (bottom front face of 



drawing 20 ) of this base material 111b, it sees from arrow-head D in the direction where the above- 
mentioned 1st electrode 114a and 2nd electrode 114b cross at right angles on it, and is formed in the 
shape of a stripe (refer to drawing 19 ), and orientation film 1 16b is further formed on it. Moreover, the 
outside front face (top front face of drawing 20 ) of base material 111b is equipped with polarizing plate 
1 1 7b by attachment etc. 

[0129] Although the twist is also actually drawing those stripe spacing sharply and widely like [ in order 
for drawing 19 to show the array of 2nd electrode 1 14b intelligibly ] the case of 1st electrode 1 14a and 
the number of 2nd electrode 1 14b is therefore drawn few, as for 2nd electrode 1 14b, an a large number 
book is formed more on base material 111b in fact. 

[0130] In drawing 20 , liquid crystal L, for example, STN (SuperTwisted Nematic) liquid crystal, is 
enclosed in the gap surrounded by 1st substrate 107a f 2nd substrate 107b, and the sealant 108 and the 
so-called eel gap. Many minute globular form spacers 119 are distributed by the inside front face of 1st 
substrate 107a or 2nd substrate 107b, and when these spacers 119 exist in a eel gap, the thickness of 
the eel gap is maintained by homogeneity. 

[0131] 1st electrode 114a and 2nd electrode 114b are arranged mutually at orthogonality relation, and 
those crossings are seen from [ of drawing 20 ] arrow-head D, and are arranged in the shape of a dot 
matrix. And each crossing of the shape of the dot matrix constitutes one picture element pixel. The 
color filter 1 18 is formed by seeing each color element of R (red), G (green), and B (blue) from arrow- 
head D, and making it arrange by patterns, such as a predetermined pattern, for example, a stripe array, 
a delta array, and a mosaic array. The one above-mentioned picture element pixel supports every one 
each of the them R, G, and B, and 3 color picture element pixel of R, G, and B becomes one unit, and 1 
pixel is constituted. 

[0132] Images, such as an alphabetic character and a figure, are displayed on the outside of 2nd 
substrate 107b of a liquid crystal panel 102 by making two or more picture element pixels arranged in 
the shape of a dot matrix, therefore a pixel emit light alternatively. Thus, the field where an image is 
displayed is an effective pixel field, and the superficial rectangle field shown by the arrow head V in 
drawing 19 and drawing 20 is an effective viewing area. 

[0133] In drawing 20 , the reflective film 112 is formed with light reflex nature ingredients, such as an 
APC alloy and aluminum (aluminum), and opening 121 is formed in the location corresponding to each 
picture element pixel which is the crossing of 1st electrode 114a and 2nd electrode 114b. As a result, 
opening 121 is seen from [ of drawing 20 ] arrow-head D, and is arranged in the shape of [ as a picture 
element pixel / same ] a dot matrix. 

[0134] 1st electrode 114a and 2nd electrode 114b are formed of ITO which is for example, transparence 
electric conduction material. Moreover, the orientation film 116a and 116b is formed by making polyimide 
system resin adhere in the shape of [ of uniform thickness ] film. When these orientation film 116a and 
116b receives rubbing processing, the initial orientation of the liquid crystal molecule on the front face 
of 1st substrate 107a and 2nd substrate 107b is determined. 

[0135] In drawing 19 , 1st substrate 107a is formed in an area larger than 2nd substrate 107b, and when 
sticking these substrates by the sealant 108, 1st substrate 107a has substrate overhang section 107c 
jutted out to the outside of 2nd substrate 107b. And cash-drawer wiring 1 14c which prolongs for it and 
comes out of 1st electrode 114a to this substrate overhang section 107c, 1 1 4d of cash-drawer wiring 
which flows with 2nd electrode 114b on 2nd substrate 107b through the flow material 109 (refer to 
drawing 20 ) which exists in the interior of a sealant 108, It is formed by the pattern with various kinds 
of appropriate wiring called 1 14f of metal wiring connected to the bump for an input of metal wiring 1 14e 
connected to the bump for an input, i.e., the terminal for an input; of IC103a for a liquid crystal drive, and 
IC103b for a liquid crystal drive etc. 

[0136] With this operation gestalt, 1 14d of cash-drawer wiring which flows in cash-drawer wiring 1 14c 
and 2nd electrode 1 14b which are prolonged from 1st electrode 1 14a is formed by ITO which is the 
same ingredient as those electrodes, i.e., a conductive oxide. Moreover, the metal wiring 1 14e and 1 1 4f 
which is wiring of the input side of ICs 103a and 103b for a liquid crystal drive is formed, the low metallic 



material, for example, the APC alloy, of an electric resistance value. An APC alloy is an alloy which 
consists of the alloy which accompanies mainly including Ag and contains Pd and Cu, for example, Ag98%, 
Pd1%, and Cu1%. - * 

[0137] !C103a for a liquid crystal drive and IC103b for a liquid crystal drive are pasted up and mounted 
in the front face of substrate overhang section 107c by ACF (Anisotropic Conductive Film: anisotropy 
electric conduction film)122. That is, with this operation gestalt, it is formed on the substrate as a liquid 
crystal panel of the so-called COG (Chip On Glass) method of the structure where a semiconductor 
chip is mounted directly. In the mounting structure of this COG method, the input-side bump of ICs 
103a and 103b for a liquid crystal drive and the metal wiring 114e and 1 1 4f are connected conductively, 
it pulls out with the output side bump of ICs 103a and 103b for a liquid crystal drive, and Wiring 1 14c 
and 1 1 4d is connected conductively by the electric conduction particle contained inside ACF122. 
[0138] In drawing 19 , FPC104 has the flexible resin film 123, the circuit 126 constituted including the 
chip 124, and the metal wiring terminal 127. A circuit 126 is directly carried in the front face of the resin 
film 123 by the conductive connection technique of soldering and others. Moreover, the metal wiring 
terminal 1 27 is formed with the electrical conducting material of an APC alloy, Cr, and Cu and others. 
The part in which the metal wiring terminal 127 was formed among FPC104 is connected to the part in 
which metal wiring 114e and 1 1 4f of metal wiring were formed among 1st substrate 107a by ACF122. 
And the metal wiring 1 1 4e and 1 1 4f by the side of a substrate and the metal wiring terminal 1 27 by the 
side of FPC flow by work of the electric conduction particle contained inside ACF122. 
[0139] The external connection terminal 131 is formed in the side edge of the opposite side of FPC104, 
and it connects with the external circuit which this external connection terminal 131 does not illustrate. 
And based on the signal transmitted from this external circuit, ICs 103a and 103b for a liquid crystal 
drive drive, a scan signal is supplied to either 1st electrode 114a or 2nd electrode 114b, and a data 
signal is supplied to another side. Armature-voltage control of the picture element pixel of the shape of 
a dot matrix arranged in the effective viewing area V is carried out for each pixel of every by this, 
consequently the orientation of liquid crystal L is controlled for eadh picture element pixel of every. 
[0140] In drawing 19 , the lighting system 106 which functions as the so-called back light has the 
transparent material 132 constituted with acrylic resin etc., the diffusion sheet 133 prepared in optical 
outgoing radiation side 132b of the transparent material 132, the reflective sheet 134 prepared in the 
opposite side of optical outgoing radiation side 132b of a transparent material 132, and LED (Light 
Emitting Diode)136 as a source of luminescence, as shown in drawing 20 . 

[0141] LED136 is supported by the LED substrate 137 and the supporter (not shown) formed in a 
transparent material 132 and one is equipped with the LED substrate 137. By equipping the 
predetermined location of a supporter with the LED substrate 137, LED136 is put on the location which 
counters optical incorporation side 132a which is the side side end face of a transparent material 132. In 
addition, the sign 138 shows the shock absorbing material for buffering the impact which joins a liquid 
crystal panel 102. 

[0142] If LED136 emits light, the light is incorporated from optical incorporation side 132a, and is led to 
the interior of a transparent material 132, and while spreading reflecting on the wall surface of the 
reflective sheet 134 or a transparent material 132, outgoing radiation of it will be carried out from optical 
outgoing radiation side 132b as a flat-surface light to the exterior through the diffusion sheet 133. 
[0143] In drawing 20 , since it is constituted as mentioned above, it reflects by the reflective film 112 
and the liquid crystal equipment 101 of this operation gestalt is again supplied to liquid crystal L, after 
an extraneous light is incorporated inside a liquid crystal panel 102 from the 2nd substrate 107b side 
and the light passes liquid crystal L, when extraneous lights, such as sunlight and indoor light, are bright 
enough. Orientation control of the liquid crystal L is carried out for every picture element pixel of R, G, 
and B with the electrodes 114a and 114b which pinch this, therefore, the light supplied to liquid crystal L 
is modulated for every picture element pixel, and images, such as an alphabetic character and a figure, 
are displayed on the exterior of a liquid crystal panel 102 by the light which passes polarizing plate 1 17b 
by the modulation, and the light which cannot pass. Thereby, the display of a reflective mold is 



performed. 

[0144] On the other hand, when the quantity of light of an extraneous light is not fully obtained, LED136 
emits light, outgoing radiation of the flat-surface light is carried out from optical outgoing radiation side 
132b of a transparent material 132, and the light is supplied to liquid crystal L through the opening 121 
formed in the reflective film 1 12. At this time, like the display of a reflective mold, it becomes irregular 
for every picture element pixel, and, thereby, an image is displayed on the exterior with the liquid crystal 
L with which orientation control of the supplied light is carried out. Thereby, the display of a 
transparency mold is performed. 

[0145] The liquid crystal equipment 101 of the above-mentioned configuration is manufactured by the 
manufacture approach shown in drawing 1 8 . In this manufacture approach, it is the process in which a 
series of processes of a process P1 - a process P6 form 1st substrate 107a, and is the process in 
which a series of processes of a process P1 1 - a process P14 form 2nd substrate 107b. As for the 1st 
substrate formation process and the 2nd substrate formation process, each is usually performed 
uniquely. 

[0146] First, if the 1st substrate formation process is explained, will use the reflective film 1 12 for 
plurality of a liquid crystal panel 102 for the front face of the mother raw material base material of the 
large area formed by translucency glass, translucency plastics, etc., and the photolithography method 
etc. will be formed in it. Furthermore, an insulator layer 1 13 is formed using the method of forming well- 
known on it (process P1), next 1st electrode 114a and Wiring 114c, 114d, 114e, and 1 1 4f are formed 
using the photolithography method etc. (process P2). 

[0147] Next, orientation film 116a is formed by spreading, printing, etc. on 1st electrode 114a (process 
P3), and the initial orientation of liquid crystal is determined by performing rubbing processing to the 
orientation film 116a further (process P4). Next, for example by screen-stencil etc., a sealant 108 is 
formed annularly (process P5), and the still more nearly spherical spacer 119 on it is distributed 
(process P6). Of the above, the 1st substrate of a mother of the large area which owns two or more 
panel patterns on 1st substrate 107a of a liquid crystal panel 102 in part is formed. 

[0148] Apart from the above 1st substrate formation process, the 2nd substrate formation process (the 
process P1 1 of drawing 18 - process P14) is carried out. First, the mother raw material base material of 
the large area formed by translucency glass, translucency plastics, etc. is prepared, and the color filter 
1 18 for plurality of a liquid crystal panel 102 is formed in the front face (process P1 1). The formation 
process of this color filter is performed using the manufacture approach shown in drawing 7 , and 
formation of each color filter element of R, G, and B in that manufacture approach is performed 
according to the control approach of the ink jet head shown in drawing 1, drawing 2, drawing 3, drawing 4, 
drawing 5, etc. using the ink jet equipment 16 of drawing 9. Since the manufacture approach of these 
color filters and the control approach of an ink jet head are the same as the already explained contents, 
those explanation is omitted. 

[0149] If a color filter 1118, i.e., a color filter, is formed on the mother substrate 12, i.e., a mother raw 
material base material, as shown in drawing 7 (d) Next, 2nd electrode 1 14b is formed by the 
photolithography method (process P12), further, by spreading, printing, etc., orientation film 116b is 
formed (process P13), rubbing processing is further performed to the orientation film 116b, and the 
initial orientation of liquid crystal is decided (process P14). Of the above, the 2nd substrate of a mother 
of the large area which owns two or more panel patterns on 2nd substrate 107b of a liquid crystal panel 
102 in part is formed. 

[0150] After the 1st substrate of a mother and the 2nd substrate of a mother of a large area are formed 
of the above, those mother substrates of each other are stuck [ alignment /, i.e., after carrying out 
alignment, ] on both sides of a sealant 108 in between (process P21). Thereby, the panel part for liquid 
crystal panel plurality is included, and the panel structure of the empty in the condition that liquid 
crystal is not yet enclosed is formed. 

[0151] Next, a scribe slot, i.e., the slot for cutting, is formed in the predetermined location of the panel 
structure of the completed empty, and the panel structure is further taken a break namely, cut on the 



basis of the scribe slot (process P22). Thereby, the panel structure of the empty of the shape of so- 
called strip of paper in the condition that the opening 110 (refer to drawing 19) for liquid crystal 
impregnation of the sealant 108 of each liquid crystal panel part is exposed to the exterior is formed. 
[0152] Then t liquid crystal L is poured into the interior of each liquid crystal panel part through the 
exposed opening 1 10 for liquid crystal impregnation, and each liquid crystal inlet 110 is further closed 
with resin etc. (process P23). The usual liquid crystal impregnation processing puts into a chamber etc. 
the reservoir container and the strip-of^-paper-like empty panel by which liquid crystal was stored into 
for example, the reservoir container, and the liquid crystal was stored, after it makes the chamber etc. a 
vacua, it is immersed in a strip-of^paper-like empty panel into liquid crystal in the interior of the 
chamber, and it is performed by opening a chamber to atmospheric pressure after that. Since the 
interior of an empty panel is a vacua at this time, the liquid crystal pressurized by atmospheric pressure 
is introduced inside a panel through opening for liquid crystal impregnation. Since liquid crystal adheres 
to the surroundings of the liquid crystal panel structure after liquid crystal impregnation, the strip-of- 
paper-like panel after liquid crystal impregnation processing receives washing processing in a process 24. 
[0153] Then, two or more liquid crystal panels are separately cut down by forming a scribe slot in a 
predetermined location again to the mother panel of the shape of a strip of paper after liquid crystal 
impregnation and washing finish, and cutting a strip-of-papeiHike panel on the basis of the scribe slot 
further (process P25). In this way, as shown in drawing 19 to each produced liquid crystal panel 102, 
target liquid crystal equipment 101 is completed by mounting ICs 103a and 103b for a liquid crystal drive, 
equipping with a lighting system 106 as a back light, and cpnnecting FPC104 further (process P26). 
[0154] The manufacture approach of the liquid crystal equipment explained above and especially a 
manufacturing installation have the following descriptions in the phase which manufactures a color filter. 
That is, each filter element 3 in the color filter 1118, i.e., the color filter of drawing 20, shown in drawing 
6 (a) is not formed of one horizontal scanning to the direction of X of the ink jet head 22 (refer to 
drawing 1), and one filter element 3 is formed in every n times of two or more nozzles 27 belonging to a 
different nozzle group, and is formed in predetermined thickness by receiving the ink regurgitation in 
piles 4 times. For this reason, even when variation exists in ink discharge quantity among two or more 
nozzles 27 temporarily, it can prevent that variation arises in thickness among two or more filter 
elements 3, and, so, the light transmission property of a color filter can be superficially made into 
homogeneity. In the liquid crystal equipment 101 of drawing 20, I hear that clear color display without an 
irregular color is obtained, and there is this. 

[0155] Moreover, in the manufacture approach of the liquid crystal equipment of this operation gestalt, 
and a manufacturing installation, since a filter element 3 is formed by the ink regurgitation using the ink 
jet head 22 by using the ink jet equipment 16 shown in drawing 9, there is also no need of passing 
through a complicated process like the approach using the photolithography method, and an ingredient is 
not wasted. 

[0156] (The 8th operation gestalt) Drawing 21 shows 1 operation gestalt of the manufacture approach of 
EL equipment concerning this invention. Moreover, drawing 22 shows the main process of the 
manufacture approach, and the main cross-section structure of EL equipment finally acquired. As shown 
in drawing 22 (d), EL equipment 201 Form the pixel electrode 202 on the transparence substrate 204, 
and between each pixel electrode 202, see bank 205 from arrow-head G, and it forms in the shape of a 
grid. So that the hole-injection layer 220 may be formed into those grid-like crevices, it may see from 
arrow-head G and it may become a predetermined array of a stripe array etc. R color luminous layer 
203R, It is formed by forming G color luminous layer 203G and B color luminous layer 203B into each 
grid-like crevice, and forming a counterelectrode 213 on them further. 

[0157] When driving the above-mentioned pixel electrode 202 by the active component of 2 terminal 
molds called a TFD (Thin Film Diode: thin-film diode) component etc., the above-mentioned 
counterelectrode 213 is seen from arrow-head G, and is formed in the shape of a stripe. Moreover, when 
driving the pixel electrode 202 by the active component of 3 terminal molds called TFT (Thin Film 
Transistor thin film transistor) etc., the above-mentioned counterelectrode 213 is formed as a single 



field electrode. 

[0158] The field across which it faces with each pixel electrode 202 and each counterelectrode 213 
becomes one picture element pixel, the picture element pixel of R t G f and B3 color becomes one unit, 
and one pixel is formed. By controlling the current which flows each picture element pixel, what is 
wished of two or more picture element pixels is made to emit light alternatively, and, thereby, the full 
color image wished to have in the direction of arrow-head H can be displayed. 

[0159] The above-mentioned EL equipment 201 is manufactured by the manufacture approach shown in 
drawing 21. That is, like a process P51 and drawing 22 (a), active elements, such as a TFD component 
and a TFT component, are formed in the front face of the transparence substrate 204, and the pixel 
electrode 202 is formed further. As the formation approach, the photolithography method, a vacuum-like 
arrival method, the sputtering method, the metal fog method, etc. can be used, for example. As an 
ingredient of a pixel electrode, the multiple oxide of [TO (Indium Tin Oxide), the tin oxide, indium oxide, 
and a zinc oxide etc. can be used. 

[0160] Next, as shown in a process P52 and drawing 21 (a), the septum 205, i.e., a bank, was formed 
using the well-known patterning technique, for example, the photolithography method, and between each 
transparent electrode 202 was filled with this bank 205. Thereby, improvement in contrast, prevention of 
the color mixture of luminescent material, the optical leakage from between a pixel and pixels, etc. can 
be prevented. Although it will not be limited especially if it has endurance to the solvent of EL ingredient 
as an ingredient of bank 205, organic materials, such as that-izing can be carried out [ fluororesin ] by 
fluorocarbon gas plasma treatment, for example, acrylic resin, an epoxy resin, and photosensitive 
polyimide, are desirable. 

[0161] Next, just before applying the ink for hole-injection layers, continuation plasma treatment of 
oxygen gas and the fluorocarbon gas plasma was performed to the substrate 204 (process P53). 
Thereby, a polyimide front face is ******(ed) and an [TO front face can perform wettability control by 
the side of the substrate for hydrophilization being carried out and carrying out patterning of the ink jet 
drop minutely. As equipment which generates the plasma, it can use similarly with the equipment which 
generates the plasma in a vacuum, or the equipment which generates the plasma in atmospheric air. 
[0162] Next, as shown in a process P54 and drawing 22 (a), patterning spreading was performed for the 
ink for hole-injection layers on discharge and each pixel electrode 202 from the ink jet head 22 of the 
ink jet equipment 16 of drawing 9. The control approach of a concrete ink jet head used the approach 
shown in drawing 1, drawing 2, drawing 3, drawing 4, or drawing 5. The solvent was removed on a room 
temperature and the conditions of 20 minutes after the spreading and among the vacuum Otorr) 
(process P55), and the ink for luminous layers and the hole-injection layer 220 not dissolving were 
formed among atmospheric air after that by 20 degrees C (on a hot plate), and heat treatment for 10 
minutes (process P56). Thickness was 40nm. 

[0163] Next, as shown in a process P57 and drawing 22 (b), on the hole-injection layer 220 in each 
filter-element field, the ink jet technique was used and the ink for R luminous layers and the ink for G 
luminous layers were applied. Here, each ink for luminous layers followed further discharge and the 
approach which showed the control approach of an ink jet head to drawing 1, drawing 2, drawing 3, 
drawing 4, or drawing 5 from the ink jet head 22 of the ink jet equipment 16 of drawing 9. According to 
the ink jet method, detailed patterning can be performed in a short time simple. Moreover, it is possible 
by changing the solid content concentration and discharge quantity of an ink constituent to change 
thickness. 

[0164] After spreading of the ink for luminous layers, and among the vacuum (1torr), the solvent was 
made to remove and (process P58) conjugate continuously by 150 degrees C and heat treatment of 4 
hours among nitrogen-gas-atmosphere mind on the conditions of a room temperature, 20 etc. minutes, 
etc., and R color luminous layer 203R and G color luminous layer 203G were formed (process P59). 
Thickness was 50nm. The luminous layer which conjugated by heat treatment is insoluble to a solvent. 
[0165] In addition, before forming a luminous layer, continuation plasma treatment of oxygen gas and the 
fluorocarbon gas plasma may be performed in the hole-injection layer 220. Thereby, a fluorine ghost 



layer is formed on the hole-injection layer 220, and when ionization potential becomes high, hole- 
injection effectiveness can offer increase and organic electroluminescence equipment with high luminous 
efficiency. 

[0166] Next, as shown in a process P60 and drawing 22 (c) t B color luminous layer 203B was formed in 
piles on R color luminous layer 203R in each picture element pixel, G color luminous layer 203G, and the 
hole-injection layer 220. Thereby, it not only forms the three primary colors of R, G, and B, but it can 
bury and carry out flattening of the level difference of R color luminous layer 203R and G color luminous 
layer 203G, and bank 205. Thereby, vertical inter-electrode short-circuit can be prevented certainly. By 
adjusting the thickness of B color luminous layer 203B, in the laminated structure of R color luminous 
layer 203R and G color luminous layer 203G, B color luminous layer 203B acts as an electron injection 
transportation layer, and does not emit light in B color. 

[0167] As the formation approach of the above B color luminous layer 203B, the general spin coat 
method as a wet method can also be adopted, for example, or R color luminous layer 203R and the 
method of forming G color luminous layer 203G, and the same ink jet method can also be adopted. 
[0168] Then, as shown in a process P61 and drawing 22 (d), target EL equipment 201 was manufactured 
by forming a counterelectrode 213. A counterelectrode 213 can be formed by being made from Mg, Ag, 
aluminum, Li, etc. using the forming-membranes methods, such as vacuum deposition and a spatter, 
when it is a field electrode. Moreover, when a counterelectrode 213 is a stripe-like electrode, the 
formed electrode layer can be formed using the patterning technique of the photolithography method etc. 
[0169] Since the control approach shown in drawing 1, drawing 2, drawing 3, drawing 4, or drawing 5 as 
the control approach of an ink jet head was adopted according to the manufacture approach of EL 
equipment explained above, and the manufacturing installation The hole-injection layer 220 in each 
picture element pixel in drawing 22 and R and G, and B each color luminous layers 203R, 203G, and 
203B It is not formed of one horizontal scanning to the direction of X of the ink jet head 22 (refer to 
drawing 1). The hole-injection layer and/or each color luminous layer in one picture element pixel are 
formed in n times of two or more nozzles 27 belonging to a different nozzle group, and are formed in 
predetermined thickness by receiving the ink regurgitation in piles 4 times. For this reason, even when 
variation exists in ink discharge quantity among two or more nozzles 27 temporarily, it can prevent that 
variation arises in thickness among two or more picture element pixels, and, so, the illuminant cloth 
property of the luminescence side of EL equipment can be superficially made into homogeneity. In the 
EL equipment 201 of drawing 22 (d), I hear that clear color display without an irregular color is obtained, 
and there is this. 

[0170] Moreover, in the manufacture approach of EL equipment of this operation gestalt, and a 
manufacturing installation, since each color picture element pixel of R, G, and B is formed by the ink 
regurgitation using the ink jet head 22 by using the ink jet equipment 16 shown in drawing 9, there is 
also no need of passing through a complicated process like the approach using the photolithography 
method, and an ingredient is not wasted. 

[0171] (Other operation gestalten) although the desirable operation gestalt was mentioned and this 
invention was explained above, this invention is not limited to the operation gestalt, within the limits of 
invention indicated to the claim, is boiled variously and can be changed. 

[0172] For example, with the operation gestalt explained above, as shown in drawing 6 (b), the color filter 
formation field 1 1 of two or more trains is set up into the mother substrate 12. Although the case where 
a filter element 3 was formed in each color filter formation field 11 was illustrated using the ink jet head 
22 smaller than those color filter formation fields 11 It is longer than one side of one color filter 
formation field 11, however this invention can be applied also when forming a filter element 3 in one 
mother substrate 12 using the nozzle train 28 of the die length of the mother substrate 12 shorter than 
one side. 

[0173] Moreover, although the case where the color filter formation field 11 of two or more trains was 
set up into the mother substrate 12 was illustrated with the operation gestalt shown in drawing 1 etc., 
this invention can be applied also when the color filter formation field 1 1 of one train is set up into the 



mQther substrate 12. Moreover, it is the almost same magnitude as the mother substrate 12, or this 
invention can be applied also when only one color filter formation field 1 1 quite smaller than it is set up 
into the mother substrate 12. 

[0174] Moreover, although the ink jet head 22 was moved in the direction of X, horizontal scanning of 
the substrate 12 was carried out and it decided to carry out vertical scanning of the substrate 12 by the 
ink jet head 22 by moving a substrate 12 in the direction of Y with the vertical-scanning driving gear 21 
in the manufacturing installation of the color filter shown in drawing 9 and drawing 10, contrary to this, 
horizontal scanning can be performed by migration in the direction of Y of a substrate 12, and vertical 
scanning can also be performed by migration in the direction of X of the ink jet head 22. 
[0175] Moreover, although the ink jet head of the structure which carries out the regurgitation of the ink 
using bending deformation of a piezoelectric device was used with the above-mentioned operation 
gestalt, the ink jet head of the structure of other arbitration can also be used. 

[0176] Moreover, although illustrated with the above-mentioned operation gestalt only about the most 
general configuration the configuration and a main scanning direction and the direction of vertical 
scanning cross at right angles, the relation between a main scanning direction and the direction of 
vertical scanning is not restricted to orthogonality relation, but should just intersect it at an angle of 
arbitration. 

[0177] As an ingredient made to breathe out, according to the element formed on the object of a 
substrate etc., it is variously selectable, for example, electrical conducting materials, such as a silica 
glass precursor and metallic compounds, the dielectric materials, or the semiconductor material other 
than ink and EL luminescent material mentioned above is mentioned as the example. 
[0178] Moreover, although the above-mentioned operation gestalt has explained the manufacture 
approach of the manufacture approach of the manufacture approach of a color filter and a 
manufacturing installation, and liquid crystal equipment and a manufacturing installation, and EL 
equipment, and the manufacturing installation as an example, this invention can be used for the 
technology at large which performs detailed patterning on an object, without being limited to these. 
[0179] For example, formation of various semiconductor devices (a thin film transistor, thin-film diode, 
etc.), various circuit patterns, and an insulator layer etc. is mentioned as an example of the use range. 
[0180] As an ingredient made to breathe out from a head, according to the element formed on the 
object of a substrate etc., it is variously selectable, for example, electrical conducting materials, such as 
a silica glass precursor and metallic compounds, the dielectric materials, or the semiconductor material 
other than ink and EL luminescent material mentioned above is mentioned as the example. 
[0181] Moreover, although the "ink jet head" has been called with the above-mentioned operation 
gestalt since it is simple, the discharged substance breathed out from this ink jet head is not limited to 
ink, for example, various things, such as conductive ingredients, such as the above-mentioned EL 
luminescent material, a silica glass precursor, and metallic compounds, dielectric materials, or a 
semiconductor material, cannot be overemphasized. The liquid crystal equipment and EL equipment 
which were manufactured by the manufacture approach of the above-mentioned operation gestalt can 
be carried in the display of electronic equipment, such as a portable telephone and a pocket mold 
computer. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing typically the main processes of 1 operation gestalt of the 
manufacture approach of the color filter concerning this invention. 

[Drawing 2] It is the top view showing typically the main processes of other operation gestalten of the 
manufacture approach of the color filter concerning this invention. 

[Drawing 3] It is the top view showing typically the main processes of the operation gestalt of further 
others of the manufacture approach of the color filter concerning this invention. 

[Drawing 4] It is the top view showing typically the main processes of the operation gestalt of further 
others of the manufacture approach of the color filter concerning this invention. 

[Drawing 5] It is the top view showing typically the main processes of the operation gestalt of further 
others of the manufacture approach of the color filter concerning this invention. 

[Drawing 6] (a) is the top view showing 1 operation gestalt of the color filter concerning this invention, 
and (b) is the top view showing 1 operation gestalt of the mother, substrate used as the foundation. 
[Drawing 7] It is drawing showing the production process of a color filter typically using the cross- 
section part according to the VII— VII line of drawing 6 (a). 

[Drawing 8] It is drawing showing the example of an array of the picture element pixel of R [ in a color 
filter ], G, and B3 color. 

[Drawing 9] It is the perspective view showing 1 operation gestalt of the ink jet equipment which is a 
part for the principal part of each manufacturing installation called the manufacturing installation of EL 
equipment concerning the manufacturing installation of the color filter concerning this invention, the 
manufacturing installation of the liquid crystal equipment concerning this invention, and this invention. 
[Drawing 10] It is the perspective view expanding and showing the principal part of the equipment of 
drawing 9 . 

[Drawing 1 1] It is the perspective view expanding and showing the ink jet head which is the principal part 
of the equipment of drawing 10 . 

[Drawing 12] It is the perspective view showing the example of an alteration of an ink jet head. 
[Drawing 13] It is drawing showing the internal structure of an ink jet head, and a part of (a) shows a 
fracture perspective view, and (b) shows the cross-section structure according to the J-J (ine of (a). 
[Drawing 14] It is the top view showing other examples of an alteration of an ink jet head. 
[Drawing 15] It is the block diagram showing the electric control system used for the ink jet head 
equipment of drawing 9 . 

[Drawing 16] It is the flow chart which shows the control flow performed according to the control 
system of drawing 15 . 

[Drawing 17] It is the strabism side Fig. showing the example of an alteration of further others of an ink 
jet head. 

[Drawing 18] It is process drawing showing 1 operation gestalt of the manufacture approach of the liquid 
crystal equipment concerning this invention. 

[Drawing 19] It is the perspective view showing an example of the liquid crystal equipment manufactured 
by the manufacture approach of the liquid crystal equipment concerning this invention in the state of 



decomposition. 

[Drawing 20] It is the sectional view showing the cross-section structure of liquid crystal equipment 
according to X-X-ray in drawing 19 . 

[Drawing 21] It is process drawing showing 1 operation gestalt of the manufacture approach of EL 
equipment concerning this invention. 

[Drawing 22] It is the sectional view of EL equipment corresponding to process drawing shown in 
drawing 21 . 

[Drawing 23] It is drawing showing an example of the manufacture approach of the conventional color 
filter. 

[Drawing 24] It is drawing for explaining the property of the conventional color filter. 
[Description of Notations] 

1 Color Filter 

2 Substrate 

3 Filter Element 

4 Protective Coat 

6 Septum 

7 Filter^Element Formation Field 

1 1 Color Filter Formation Field 

12 Mother Substrate 

13 Filter-Element Ingredient 

1 6 Ink Jet Equipment 

17 Head Positional Controller 

18 Substrate Positional Controller 

19 Horizontal-Scanning Driving Gear 

21 Vertical-Scanning Driving Gear 

22 Ink Jet Head 

26 Head Unit 

27 Nozzle 

28 Nozzle Train 

39 Ink Pressurization Object 
41 Piezoelectric Device 
49 Table 

76 Capping Equipment 

77 Cleaning Equipment 

78 Electronic Balance 

81 Camera for Heads 

82 Camera for Substrates 

101 Liquid Crystal Equipment 

102 Liquid Crystal Panel 
107a f 107b Substrate 
111a, 111b Base material 
114a, 114b Electrode 
118 Color Filter 

201 EL Equipment 

202 Pixel Electrode 

203R, 203G, 203B Luminous layer 

204 Substrate 

205 Bank 

213 Counterelectrode 
220 Hole-Injection Layer 



L Liquid crystal 

M Filter-element ingredient 

X Main scanning direction 

Y The direction of vertical scanning 



[Translation done.] 
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(57) [&m . 
[sag] ^v-7^;^©3taia^it, duetto:* 

m&mm) mkv> j%)\> 2 7 ^mzm^ivx^ 

;X)VF\2 &%&1rZ>'(>{7i?3Ly h^y F2 2l:«to 
TMl2 0*7-7-fMM^l l^X^lfi]^ 
4fL^o, Fyh • ThVirzmz&PlZti-ftyj )l 

8* "a" . "b" fitS-CX^^^aE-r-SClttCJ; 

0. <s«u i<o^@<DMni4^ffi]±$-ti-fe±T, yx;u 

?IJ2 8£ "c" ~ "k" ffig*T?«i*^I'MSE$-B-^*i 

e-fi^ofssT^ssfT^JitiCcfcOx ®^i mm 




( 2 ) 

1 

13 V - 7 4 )l? ©SSifi^teT* o T. 
g«CD?^CD-;££te#KttLT££g#ft»C^T£ 

itflfESg 1 zfc£*X*|CD&K, ffflfS'sy K2felXS«©p-fe 
(D-fiZMJjiZMlsTmZlifeitJjfaiZfo^Xliit&IS 

•e-^t^e.7w-;i'^^ ; £:«triES«icr6i^Ti±tti-r-5m2 10 

MIES 2 3Ej£gX@K£V>Tte. MIES 1 ^.^lim\Z 
fctt-SfftSE/ XJU^iJ t t3IE*« £ CD£g®tHtCD-9W, 

iffi*m2] w*^nciE®©^7-7w;w^cosa® 
Umiz&^x, 

s-tEig i ^gxsfc&tts wie./ x;u*« ttijfES« £ 20 
cd^sks*^ «iottriE^i±*aExs»c^it^^-ne, 
co£g«a« tmu ztiK±z> Hik&ts nz>z.£ *&wi£ 

tamm 2 *^sxs«i!i®ciHifTt>n> 

S-tUIESg 2 ±M&T.miz$>v zmtis X;^J tttrfESS 

t co^««c*i. tecottrfE^ 2 £jt£x8 tcfe tt^^-n 

t-r«>*7-7^;^©stie*fe. 30 

mz;x)i>pmm$k<D>f)\'--7'\z&m#)\ztt®iisnT& 
0, 

iftfEfg 2 ±*aex^»'* v^T«, MIES 1 ^iExgjc 
&nz&Mt&tf)v-7°tmw.&WLt<D$i&mM&. mie 
m 1 ±jk&j:m\zi$K%m<DM$z>f)i>-7°tfiii%z&&t 
<D#mfa%<.tmts.z>&o\z $n§^<h*#^<h-r 

m#m5] rnxminmrnxmio^-tftfrizttm 40 

tE^^^rSit^n-rs^^-efesgilS^^iriij^ 
wiEy x;^j«taiEiij^s^(S]»c»bTM^-rs its 

#® ft % 13 v - 7 4 )\9 cD©j£#te. 

{K*«6i m#ms\zt&M<D*i7-7'()U7<DW& 

WfEyX;^jcDfi$$:L. tljfET'^-XcDgcfcn. f&fE 
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2 

fJ!E9Jj£g&i!!fi<5tt. 
<5 ^ (L/n) cos SCDSgcte 
Tfc 5 d £ Ztt®. f? 5 * v - 7 ^ OStiS^te. 
[f8#]g7) i8#Jg 17!»SK*JS6 co 0% CD vi-rnd> 
tcfE®co* 7-7 ■< ;u^co§j3£*i*ir*3^T, 
tuisy x;u?"jcosQsi5tiEffi$nAc/ x;u^S5tE7 ^ 

[n*«8] mimi\z%m.<Dti7-7^)Vi'<om.m. 
iimiz&^T. mi; Xfrmvo^mttt << jvztiw,* 

SS£L, MfBy;i>-7*©R*n, StfEyX^J^WfE 

6- (L/n) c o s e<om.m% 
-c*^> £ *®w.£-rz>i3 =?-7 4 )v?<Dm.&Jsm. 
[is*«9] m^m\T}mm^B<D^ti^\zum 

co* 7-7 ^ ;u^coffiifi^stc*5ViT. 

tiTlE^ 1 sitv^stirfE^ 2 mcDtfrfE'sy 

S-WIS^CD-Ny KiWitffl-r-5 7-r ;i/^«!)sf«#^fi*i 

^«coT*5i3, tais^is!<;wa*trfs^2^sx@$*ii 
fE^y Ks^fT^Jii:&^t-rs*5-7^;u3'cDia 

1 0 j mmzm. 1 ^Mt9*«8 cDVi-rti*MriE 
m.(otiv-7^ )v^<Dm&^mz^x. 

ffifE'v.y Ktt, *g^cCDttrtE/X;U?"J€rWb, #MIE«|gc 

co/x;w?ijJcM-r«)/x;i'«, &*muz>&v>7 * )v$ 

tttHTS d £ £■? -5 * =7 - 7 ^ CDStifi 

*is:cd y x;w#e?ij sn&; x;^j * wr •& ^ j»Hi, 

T±ik&ZitZ>3i7£&^Wc£, &^b, 

WE^j^^Rtt, s-^^tfeits^iEyXjmtM 
BE««tcD5SS««o-ffl5d*, tocDi^ir&tt^n 

e. cD32H^cD'>^ < t h-m ta^c-s «t 5 ^ttsfeimso 

IE£7£g£fT5 n •h^^sat-r-s* 7-7^ ;U^CD©ig 

K-*fCDS«<D5 •fe-^CDSffilCtt*7-7 ^ 
-7^;U^«, K*«171»SiS*«8CDUT^»CE^CD 

13 7 - 7 a )v? <Dm&ism\z «t o mmz nx^s d t & 
[M&B13] ^a*^-r«.-^cDS«s#b. sa 

tE-MCD^ffiCD 3 * -Jj<DmiR\Z\tl3 7 -7 4 

fig^ns^ffi^Si&sajfi-rsfciDCD^s^BcDSjfigs 

\Z&\,*T, 



( 

3 

««±KE L563t«»*E5!|-r* E Li£B©M5t#?re 

««© 5 % <D-Jj b T fc » o T £ 

jfeSEatffc*«5, ilinE*R©yX;i^&EL«3fc*rttfc 

WfE*2±jfe*lSK*V»Ttt. I9EJ&1 ±56*18 
43tt5MEy X;i^£»E*«£©2aMWK©— 

fflesB i ±j£*iaiz*tf **n&©sai«w©4>fc< 

ELSB©»jB^r»c. 

[m&r 1 5 ] n#m 1 4 ice*© e l mm<o$mjj 
mess 1 3a&&x.m\m&®nt>ti. 

©sa6««taa:63ttv>j:5^3taEa*i*Jit*»«t 
r«EL-MoweDSrtt. 

i m&m i 6 ] m^K 1 5 ice®© e l gs©fflifi* 
mbjb 2 ±*aBis«*»0ff *>n. 

*» 2 £j£*XS Kfctf* MB £««««£© 
«©i!IHK*2±Sfe*l8fc*W-*-**lS© 

3ELgB©Sli6;*ft. 

[B!:fcJK 1 7 ] m«q( 1 4 IcE®© E L ^ffl©0lift^ 
ftlc43V>T> 

wiE>'x;i'»n4*«:©yjp-7 r K«a«fc»«anT* 

mess 2 ±jfcastiSKtf3v*T wt. mesb 1 isaisi: 
*ft*&m&if)v-7ktoBttt<D&XMmifi* me 

©x**«fc*fc*±3ic±j£*sn*jifc*#»i-r 

•5EL£B©ii3£;$ffi. 

CIS** 1 8 ] 1 4 7iSlf #R 1 7 © v»rn* 

lcE«©E Lg«©SUfeMfefc43V»T. 
ItEMH. ar«MS©5-6©-**iS^rfc»UT, M 

MEy x;u5ij«sntsgij«^(«]»c»bTffi^r s c t £ 

4*«t-r*EL««©HJgD5Fft. 
[*M*q( 1 9 ] IBJfcJS 1 8 ICE®© E L gjffi©©^ 
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4 

WIByX;U5!©«4€L. *MB$OU-:ADft*n, MB 

MEBJj£S»ISS 5 tt. 

6^ (L/n) c o s 0©&&f& 

[M&R2 0] M&IU 4 7bMBI**l 9©3*©V» 

mb j xyvm ©sgg&iciaa $ nfc y x;i^*mb 7 * )v * 

10 L^fi©®tiS*fe. 

cat 2 1 ] 2 0 ice®© e l gs©ffi[ae# 

5«»Sn*lWE/X;W**V»«:«»©***L. MB 

^-X©&£n , MB/ X;l/?iJ^MBI'J^**r6]ifiJc 

TAS* 0 fc-r*fc#, MESJ^fcSE^S&Sfi tt, 

<5 (L/n) cos0®IM 

"Cafe -5 C £ tT * E L £B©§!S£2f 

[m*k 2 2 ] it #g 1 4 7bsif 2 1 ©•urn* 

20 fcE«©ELSI«©ttfc*Ssfc*V»T. 

MBSg 1 ftv>ttffiE£ 2 i^tiiB, ftftoitBAy 

#WEa«c©^y K*««:ffl-r*EL56*«»«#*»» 
ft*t*fcoT43D, M«B3Bl*V»tttttEj(S2±3fe3lEXa 
*WE^y HffKtf5Ci*4*«tr*ELSI«©«ja 

cts &r 2 3 ] 1 4 nsnntm. 2 1 ©nm* 
»ce«©e L&e©§«62r8sfc*5v>T, 

3tfi©E l tar •&> 

£ <h £<l$® <fc-r 5 # 5> - 7 JU* ©«JB^IS. 
[»jfcJR2 4] 3S«±fcEL«3tt«*EJrr*ELg 
B©SJig&BIC'*5V>T, 

ttft © y x;i/**E?d s y * ^ v h t . 

WES«©S"&©-#*ffi3frfc#UT*j£3fe*Glfc»o 
ttE*«aE*att. #±3fe3£»C*5W-*MByXJl'JiJ£M 

40 eaMgt©saMn«©-«3i«, «©*«ic*it«*n 

jfe«*ff 5 uiSMtn E Lg®©^jg|£B. 

[ff*«2 5] «^tc*r!|sf&ttai-rs«!fsf©«:ffi* 
*g^c© y xmmn $ nfc y xj^j **r«AyHRtf 

S«© 3 -6 ©-* *«D5FK#LT±«Wm K»o T± 
te&isitti&e,. WE«Sfc©yX;k^6»*HfeWE»* 

feic(6]itxi!tm-r^m 1 insist, 

ME^y KM^#l©5^©-*4ffl*l;»LTif2 
50 ±«3!E*|Slfc»oT±j£3t*-a-3ft**6, »^*ME»« 



( 4 ) 

5 

£Jt«U 

MESS 2 ^3EI@»r*5^T«. tlQflBjB 1 x£3lEX8K 

M*m 2 6 ] M«q( 2 5 lCfSm©*m©ttffl2;ffiK 

ftiJISm 1 sfc^glSte^tifcEfrtott, 10 
#E£ 1 ±j£*l8K*ttSfflE>' X;^J£ME*t*tt 

t-r**m©W:ai*8;. 

[M&b 2 7 ] ii^is 2 6 fce«©*m©tttH#i*-r 

Sol, / 

MESS 2 =fej£aEXStt*»Hff t»n. 

&m 2 ±^sis ic * it * we / x;i>w £ iroEtt*«r t 

©aa^*£«fc&feV»£3£jfe*sn*C£*»«£ 20 
[ft** 2 8 ] K^JS 2 5 fcE«©»»©tttH#ft»C 

j»E/x;P5«tt**©^;i/-yfc<KSW»c^saanT* 

ffflEfg 2 £j£*XS&fe V»Ttt, MESS 1 ^jfeafcXSK 
fctt5#l!3E^-X<hME##i%<fc©5£Sffi«a<> It 
E« 1 ££*X8^*Jt*ffi©WE^l'-XtSJE^* 

m t ©£M<s« t ± s ic^jfeass n* n t * w« 
tt*«»oiitwr*». 30 

[M#K 2 9 ] St#JS 2 5 TiSigjfcJg 2 8 © V vf nfr 

KE«©3tm©i!ta^ftK*v»T, 

E£j£3te*6l 1 SETT *#Gnr* «M£iE#A fcfflifcSE 

sue j x;wjnttmEM***rft u tm^-t * n t * 

»atT*»»©«:W^rft. 
[M&X 3 0 ] 2 9 fcE«©«»©«:Ul*ftK 

WE-/XJ^©fi**L, taE^-X©gSc£n, WE 40 
y X;U5Ud«WE9J^«^|fiIi:lSr«S* fl.itSit, 

6^ (L/n) c o s 0©6&f§ 

•ew^t *»« fc"r<5#»©tttB#ft. 

[W#JH3 1] at#JK2 57}S»#JS3 0©^^©V^ 
ttEyXJWMoMrtBfcEBSnfcyXJWWEWWSRt 

ma-frftv>£3ffl»sft*j:i*»*£-r*ttH©tttb 
[§s#js 3 2 ] n*m 3 1 KEtt©»»©i»tm»ftK 50 
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6 

jmEyX;WJ!©5feWE#»ftiihttJs*ftv»J:51W»S 

n*WEyx;u*»v»fc«»©*s*L, mu>?)V-7 

©&£ n . ME; X;PH#ME»f;&e#ffl 4: J*TA*S 
9tntS, fflEBi£*fMKfi0tt. 
6 ± (L/n) cos 0©g&te 
T*SCt*««fc-r*#»©«:a3&S5. 
[MAI 3 3 ] |g3fcJS2 5 ^SiS^JS 3 2 COHfn* 

tE«©*r»©Btm*ftt:*v»T, 

ffiES 1 &V>fiffiE$ 2 x£5iEX8«, M»©ME^y 
K J: Off ton. 

0. 

mEJBl*V»tt1»ESB2*jtaEX8*mE"^y K«Ctf 

5 c t *»«fr*4m©«:ffl*tt. 
[K*^3 4] M&K2 snmm&m3 2©v>rn* 

KE«©WR©ttlH**K*V»T, 
ME^yFtt. tt«c©iWEyX;W50ft#L, 

*»E«ac©yx;p5«i»c«-r*/x;na. #*Rfc**r 
[tt^H3 5] jfefjfcttifctmiista-r*^?; k©« 

WffltKfcHT, fl8E3£«©3"5©— *&«S*C^bT 

£JMStL. 

E*K£©aai«w©--«a», «i©±j^Eic*w-**n 

Cl«^«3 6] m&mi 3fcE*©*l!fe»CJ:"3TKJ6 
[fS#JR3 7] M&lfl 47)£l*:fe9C2 4©3«WT 

n*>fcE«©*^»r ioTaasn&E L&e£«j*SB 

[i&jfcJS 3 8 ] HtjfcJS 2 5 7bSB**JS 3 4 |CE*©» 

»©«iffl*tt*ffiv»Taesufc«a*»«bfc«^« 

[f89§©i*8llfc8S9i] 
[0 0 0 1] 

w ;i'^*wrs*ase©§i3g^3fe^8!iBSstra'r 

Lge©^js^s&^jgs®trH-r-s>. s&, 
•c#»*i!fcar*#»©ttffl*ft, koiwwk 
BKH-r*. its:. nn&«jfi*ft*ffl<r»T«jft*n 

s. 

[0 0 0 2] 

[«e*©^«] ifi^. S§^Sn>tf^L-^ 



( 5 ) 

7 

an it o Tg:w$ns3t$* 5- 7* Kii-r z. t 

7, 7v7?y7^K:£oT^J&$nfca«©^Et;:, 
R (*) , G (i®) , B (ff) ©Hv H*©*^^ 
^XV'.*>)-£7.h7'f 7E?0, xJl^E^JXte^-tf-f 
*E^J«£V>ofc/ft£©Em?M^S£tK£^TJgj5fe 10 

[0 0 0 3] EL^S»CJ;oT7;V*7-**Sr 
fr 3 #57* 7 , 5*9 l y*«K.ko 

T»ri5Snfca6K©*SK:. ttat©E5!k 0J;ttf7h7 
-f7l25»I. x^EWXttt-tM^Eai. CJIWSftfc 
«S±tCR (ffi , G (fft) , B (tf) OHn/btt©* 

j:oTSiwft*t;^-fe;p*#aeDfiT?«3tts-a-. erne 
•to, ©&jS£ff3. 20 

[0 0 0 4] tie*, — 7-f;^©R, G, B#£7 

©r, g, B&&&m\iirM)\'&n*——>ifTZ>)&& 

[0 0 0 5] ^OBI«***"r*&»&« -f^fxyh 
[0 0 0 6] ^. 02 3 (a) K*V*T. #57, Zfy 

T-y-jj?- P30i ©«.ffiizR«sns*ft©At*;p« 
«3 o 2©rtgCM«tr, 023 (b) \zxk?&5\z. H 
y htt»CE59Snfc*g»©7w;i/^Xlx'^>h3 0 3£ 

©*£■»£», 0ajx.fc£02 3 (c) lC^-T=fc^tC> «&© 
J X)V 3 0 4 £3Wlcie?fJ y 3 0 5 «rW 40 

tM>^yi*;hv;H3 0 6S, 02 3 (b) fcfc 
HiAl&tf5cWA2"r»-rJ:5lC, li0/^^3 
0 2twlilbT*g&le] (02 3Tte2[sJ) ijfeSEStt&tf 

■t-ne.©3E^e©ra»c|g»©/x;u^e>a^fi*)»c-f 

{£® K7 -f Jl^x V* > h 3 0 3 

[0 0 0 7] 7>fJ^lW>h3 0 3HR, G, B© 
*fift*h5-f 713*9, t^I^E^J, tlf-f^EJWt 

5*>©T«>5©T, 1212 3 (b) iCwf-f >7-7xy h 50 
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-Ny K 3 0 6 CfcS-f >7ttWffiatt. R. G. B©¥ 
fiSttUtM >*i>iy h^? H3 0 6SR, G, B 
t0 3ft»m»R»T*VJT, ^-ne©-f >7~7x<> 
hAyH3 0 6SJB«»Cffl^Tlt3©-71f— h* 3 0 

1±ICR, G, B©3fiEJ>l 

[0 0 0 8] 

y h'vy H 3 0 6 KHUTtt, — jttlC. 3 0 5 

ffl*.tfB2 4 (a) KjSf «fc 5 IC, 
3 0 5 ©m»Rfc#j&TS{fl«©i!httifi*«SK , *©* 
****■*■©&«::#<, *n6©«t»Wffl©B:Hift***!teV» 

[0 0 0 9] ftoT. 02 3 (b) fcjR-TJ:3lEbT-f 
>7-7xy hA.y H3 0 6fcJ;oT7 w )V9 XV *> h 
3 0 3SMbfcif, 02 4 (b) K5S-r<t5»r. -f 
>7-7x;v KyKSO 6 ©^gB»C*fj£-r5ffifiP IX 
(3**8 P 2 . &sv>t*p l Rtfp 2 ©W7JK38S©® 

[ooio] *«g!tt. ±iH©ras^fcffi*T^$nfc 
*>©t?*^t, *5-7-f;>^©*j8jft4*tt, ttAga 

©#9— EL*3ttH©563t4*tt*tV»t5fc>lfi 
**»©3t*Wtt*¥BWK*&—K:T?« «#**«»© 
Ki££)*;&^igg@£Jgt&-r-5 t>©T»«. 
[0 0 11] 

[IMI*»8trft&»6©*R] **5B©*5-7-f JP^ 

©®jfi73)*«, «»©/x;p**E?ijstifcyx;p5<i€W 

t5^7 FR«»«©5-6©— ***&*fc*#l/T±jfeaE 
*rtHC»-3T±jfe*aF*ft3&»6, Mffi**©7yOl'*>& 
7 JW^»»* WCaSKKfilltTBtiH-r** 1 ±56*1 
St. WE'X?; HJfcrWSSOi*©— ^r*«3Srlt#bT 

XSKfiWSWByX^tmEaSKfcOSSSfWt©- 

wcjBi±jfe«iat*»t**n6©x««*© 

[0 0 12] d©*%BJ©73 7-7^ JP^©Kifi7jfe»C 

J;nti, *7-7^M(*jol«ffl7>f;^xw>h 
tt, 'sy H© 1 0©±j£3lElCJ:-3T»j«an*©Tftt3&: 

nti:j:»30fJ6©BWlc»j*sn*©Tr, (RlcWkoy 

T"b, «»©7^;P^xu^>hra-eKJPt;t77*^ 

*n*fc, — 7-f ;^©*a 
[0 0 13] <b%5^ ±tS*7-7^;U^©Mifi7jfe 
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9 

©T, 7* h*)Vif ; 77 4-&$:m^ZJ3&<D£5tJ.m 

[ooi4] sfc, ±i!ti©*7-7^;p^©©jg^ic . 
«kn«. * i ±^gxs«*iiBciH]fTbn, s-nutESiiix 
tsig k t> w s tuiB y x;u?u t amess t <D&&m® 

*<, ffi©WfEmix£ffixafc43tt5*ttS©£gMJa 

ft ia © 7 ■< )i>* ttn ©fi&nt m\z £ o t»fjbkjp© 7 

fr?X.l<X>\**:Ml&-?Z><D\Z<tc$.-oT. ffi^«^Vifc 10 

©£a£i%-&jii£ ©^-^ssnttfigic 

[0015] *i±76ffxstf»T!5c<, mens 
2x^*xs%>*gftiHifT#pn, #*2±j£*xaic*w 

5liflE/X;^£tafSg«£©£3£M#a<> to©t9ism 

2 ±ssig tc* it z> e, ©3? n«s« t m & *> & v> «k 

o Xj££;* n* =k o \z Ut «fc 

[0 0 16] Z\<Djjm\Z£n\-£. fty-74 )l??i<D® 20 
4<D7 4 )l>fx.U*>hi*. H©llEJ©^*lr«fct> 

7 ^ *m*efcw-r-5xs*«ft@*ji o jg urates 

mm\zmt$.irz><D-v. mzm&v ; X)m\z^x^> 
i7Btmm\zAyy^^-r^m^-c%, *tft©7^ 

— iz-rz>z\tw&z>. 

[0 0 17] MICtt, d©^te»rj;n«, Sgllslg©X 30 

^xs-r7i*5^*ffi©«® C7 )\sf>w&*m.m\zm 
*fT 5 ;i t ic«k o xmmsm<D±m \zt$-tt.mt< thaie 

[0 0 18] fitrlEyx^j^ltftw^u-^cte 
mmz^^nxao. wibs2^sx@ic43^t 40 

tt. S9l2^1^ffXS»t^Jt*S-S9IH^;U-7*tS5IH 
*« WEJB 1 X^ffiXgCfettSflil© 

^S$n«<!:»*b<, 2*>\Z\*. MH, &#*«© 
5^©-*«<fi^»r5ktLT, Xi&£#|Sji:£irt5:£ra] 
TS.siij^s*rturi"]^$ia-?)Sij^xs$:^:^. / 

X;l^;i/- X©IiJ*S*f6]©ft $ ©§ftte©S£ T?Mj£ 
S^Sd Lft*< e. ???l!EXjfeS£*gft@& 0 3S LTfr 5 <fc «fc 

v>. d^v^fc^^ffl-r^iticfct), *gft©/X 
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irteo. ^/X^^u— Xrt©/X;nc:«fcoT<@*©:7 
[ooi9] sfc, mz;x)vmz, mmiftttmz 

ttVXm&L,XMm-tZ>Z.ttfX%Z>. yx;^j«*tft 

©/x;p$r?imirE?ij-r-5citic:«t^T^sn-5. £ 

m $ n^c 7 * )i?x. > h#n\z & xb&z n-s ? 
4 )vt> x v * > h <Dm k> =o % ©©ra©p B ^> % 

;p© y X)vm Myj-\zmv<fs.^>. 
[0020] 1 1/^ > h ffl t f *v x;^ tf 7 f i:^ 
L<Tav^£l;:«±t2©£*T&v>©T&-s>*<, d© 

«, x^^>hWtfy^tyXJl'Wt!>y5 i i*W<c^T 
v^tl-g-©^#-Vi©*t^TS.S. ^oi^icxi/^ 
> h m tr y 1 y x^ bf y ? t *tg?s s a, ± 

IB#lfi£©«k^«r, yXJP^JS'Sy F©SJj£3lEj5rGlR:*tlx 

€rs. d©«^-{c«. ;X)vm*mf8.?z>&;x 
)i<D&m&±MxijfiizmhTW&\z~rtiz> iias 
cmc^bTtts-yx^d^o^^^^iiBfotta 
^-r -re. tJcio, &yxM^©<> 

^5S*^a©t£«tc«iSi&T^«. 
[0 0 2 1] s&, ±ib^ ixr;s2©* 5-7 
©ffitifi^j*ir*3ViT, H©si]*aE^ii©ft$«^© 

■t^lCLTft^TfS. Tftto^. ttTtS./ X;U?U ©S3 

t5fE^SiJir«j;^T^$n«.tiitgy;i/-X©ft* 
n , mtzs X)i>m*m%zM7!E&j}ft tforftm.* et-r 

<5 (L/n) cos0©gftfg 

tt5it*<T§5. c:©^tj;n«, ^yh*«*gft 
© j x;p*iij^s*r$j^ y x;wy;i/-xcr t \z&mz -a- 

yx;u^;w-xic^sij$ns«-a-$^^n«, ®«±© 
#S5« 4 m<oj X)W)v-zf\z «k o xa^aTx^aE^ n 

[0 0 2 2] ^ir, ±IE^1R^2©*7-7^;U^ 
©SSjg*ftlc*SV>T, *5l2/X;i/?iJ©M«SI5^©ft[@© 

ftft»BT**. KK«V»T-f >^ttffl»ff 

*v xji/^ij ©sseB» \z * v^xflis ©gg^ c tt^x&it-r 

HlCMLTtt, ^b©±#^/X;P?iM^a8^©ft 

<s©yx;w«rK?v^c. -f >^tttti»^*<-«ft*gft©y 
x;v*^ocii:(c-rn«, 7^^iw>h©iM 
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[0 0 2 3] ±.ti<D£o\z;X)Wl<n1%Mft<D&. 

m&e fj^a^ifrcDSs 6 at. 

5±? (L/n) cos 0©&SScte 

[0 0 2 4] Jfefc,. ±E»lfttfJS2«D;fr5-:7*JI'* 10 
©M3£7j&l£ctoTffl3g£n57J7-7^Jl/*te> R 

(ifc) , g xm) , b (#) . gfcwac (->7» , m 
(v-tr>$o , y mxd-) ^©*i&fi<o7^;i/^x 
v* y b&¥mmzmg.<ort?->\zsiFi-?%z. tic«t 

©ftftRfc&tt, *LT*l*V»tt* 2*^*18*^ 
v K«lCff5JltK«tDiaiT#*. 20 
[0 0 2 5] tOJ:5l!l*(tfi07-fJI^Il/^ 
>h*j|^7-7^M *BjfrT S#fe©«Mfl tbT 
tt. Ay Kir. *»©/;OWHfc«W\ &JX)\>m\zW, 

SKLT'b.fcVi. 

[0 0 2 6] JfclZ, *&m\zmz>*7-74 HOtt 

sea, a£«±fc7*;^xu*>h*em-**9- 
(tyX^rrSAyh't, ttiE*«©5-&©-7j£ 

B^est. sjMiu «E»2±*3t*a«. msf 1 

£j£Bfc* tt* WE / 70H?iJ t ffiEStS £ ©SE»««<D 

ate* 1 ±j£BK43its*tt5 ©aaHK*©d> 

[0 0 2 7] ±E*9-7^;^©««tt«K*V»T 

[0 0 2 8] Jfcfc, *ftH£Bj|gtt©tt£DH£tt. tt 
ll£j*#T5-#©&«©5^-7j©g«l::te7J7-7 

•5 "5 0 Hfft* ©73 y - 7 W ^ ©SIiSTj £ SrSfflf 5 
fc©T&-5. 

[0 0 2 9] Jfcfc, *f8WC«**fteE©Sajfi»fi 
tt, ^©SiiSgS©-S5. *K*5-7-f;i/^-*«jft 50 
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BfctlUHb;fct>©T?*S. 
[0 0 3 0] #»Hfc«*EL£B©BJfc5FfcC 

£*»Tr**. ffctofc. ±E7>7-7^JU^ 

[0 0 3 1] *ft9§£BS)|li©ELgB©S£ 
BBfc±Eb&;fr5-7 4;U*©«i6SB£ra«©*Mt 

»ctii^t^-5. %-&3A/c:©«£-»;:<j&oT«, a^h 

[0 0 3 2] £&, *JH!li±Ebft*5-7-fH. 

[0 0 3 3] SSfc. *»W©*»SB©fflifi*ft, EL 
BB©»fc^KJ:oTfpj*snfc»ilBB» E LSI 

[0 0 3 4] Sfc. *»WO#»Otttt*j*tt. IfLh 

jgxa©-gBi:bT«fflbfc«^a5 I a'feSfc. /v-y*- 
;u3>tf i -^ < ttwiK. m&mmm®®m\zft&t< 
n^mTm^zmmr^ z *. 

[0 0 3 5] 

[&&©Xffi©j*tt] (BixaueMB) jut, 77^-7 
* ;i^©Matott&tf*-©»ift&B©— safijsttfc^v* 
xtuwrz. -e-ne.©iaifi75fes.rxsaifigB*itt 

Sn-5779— 7-f ;^fcOV>TgftWT*. i6 (a) tt 
7J 7-7^ ^CD-Sfe«»tt03pBH(»a*«*WKSb 
TV**. 07 (d) «®6 (a) ©VI I -V I 

[0 0 3 6] *Hifi^ffi©7J5-7w;i'^ 1«, 7J5 

©^®IC*g«©7^;^XV'^>h3SH5' h/^-> 
«. *5«fi»IBT?tt h* «7 h • V h U 97>K\ZBl£L, S 
?,ir0 7 (d) tCjjVf.fcSKv ^-©±lC»^JK4S:®)e 
f*<lt»rJ;oT^3nTVi§. me (a) « 

filBUt 4 £E 0 l^^7ttt^©7J 7 - 7 1 * ¥®« 

[0 0 3 7] 7^MXW>K3I1 S^tt©/«CV^ 

mw& \z «t -p ti&^©/^ - > »c ^ $ ntzmm 6 »c 

7j (OmWZ fetf TJIie> ^5 C t \Z i ^5 TJ^fS £ ft -5 . 
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r m . g m) , b (nr> ©^©^m^ife© 

h 3/&*^i£©BE^JK:il£'<e>ftT^£. CWE^iJibT 

wu mx.\z. 08 (a) ir^r* h^-r if^n. 0 8 

(b) CfST^tf-f^eai. 08 (c) \Zmt : f)V^m 

[0 0 3 8] 7s h7-f 7*ia?U«U VhUi'XOWi 

±»cMA/i£ffi£© 3 CD 7 4 )V5>3L > h ifi r 
(#) , G (») . B <*) 0 3fitft*E6T?**. 10 

iSVMCU fiESC0|»^T-5 3O©7^;i/^Xp^>h*« 

R, G, B«)3fetft5EfiT?»5. 
[0 0 3 9] fr*5, ^fUSSfllTtt, R (*) , G 
(») , B (*) 0 3ft*KffiUfc*t, %%?>hc (-> 

T» , M (Tif>^) , Y (•TIP-) ©fc^-frtott 

1. 8-f>?Tf*S. li©7>fMlM>h 
3©*€rStt, 3 0/imXlOOtfmm. 

#7>f ;k*xi^*> h 3 ©W!©fflBit, V*b<$>5X 20 

[0 0 4 0] *Hi»*0*5-7-fM 1 *7;W&5 
-*j*©&©©3tt#B*ibTJBV»S»&fctt, R, 
G, B 3ffl©7-f ;P-^Xlx^> h 3 <£ lpoaz? h £ 
IT l-OOmM&Bf&V, l®^rt©R, G, B©Wf 

7Yh'j7XtUTMt5. 
[0 0 4 1] ±I2C07J5-7^JU^1S, #J;Lfcr> 0 6 30 
(b) fc^TAStt^HttO^tf— 3t«l 2j&*&W0HJ 

n&*R©* 7-7-,' fr? mutHM 1 1 ©^-n-^n©^ 

S»C7J7 — 7^;^ 1©H@#©/1:* — >£jgfSU $ 

1 2 &«Wr*£ilC.k»J, iI*©#7-7-f i*t 

[0 0 4 2] KT, 0 6 (a) IC^-T7J7-7^;P^ 1 
Srffi3fi-r^SSifi73ffiR^-?-©Slifi^fiirc>ViTUiBJ-r 40 

[0 0 4 3] 0 7 1273 7-7 JW* 1 ©JUfefrffiSlfi 
Hfc«K»CjRLTV»*. *r» Vif-Sfc 1 2 CO^B 
KaKtttt©ftV»(»JBrtWCJ:oTIIHI6 £*EPB73lSlfr 

8, r&fc^-f JU*XW<>hflWlT**. dCDfi^H 

©*^B7jl^fcjifc«£©¥®Tj-8stt, fiaj^_«3 0 w 
mXlOO ttmg&CJgJSfcStt*. 50 
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[0 0 4 4] RSM6«, 7-fHlV>>h®«7l:« 
l»SE6tttt*©^-x>$r#tt. 0IX.I27* hyy? 
[0 0 4 5] R«K6 0Jgj£fft. 07 (b) IC^r«k7 

fc. 7^;^x^>h^©s»8^7>f;^xi/ 

>HW7*7-f^lW>hWH 3ti*5. 0 
7 (b) »tiSV>T, fiF^13RliR (jJO ©&£Wr* 

§ 13BHB (#) ©e**-r-57w;p^xi/^>h« 

[0 0 4 6] &74)l'irx.U*>hiML7tZffil£&V>7 
*;i^xi^*>h*m*«3fe*;**i*fc, t-7l:J;cT 

0. 07 (c) \z^-r^\zy ^ )V^x.v^ y Fffl i 
3 ©*wa*««4>r*. *a©»d>*«aiuv>»^ici4, * 

> h*m©ttW©#M6£^©^©;tro8&i:£lll 

DjgbTHfTr^. )ik±.<Dwm\z.&r) . wshk?* 

*xP;*>h#tt©BJ&#©**<33i®bTJfcflsU iti 
K«k£> tMt5#ft7-f;^xi/^>h3MSfi 

[0 0 4 7], JR±fc£??:7-f Jl^Xlx*>h3iif»#j£S 

\z>ym&t^itm&<D¥m&m ^x&mm 4 
r®. : 4 a, ■ 7 ;^ x i/^ > h 3 1 ©§i 

[0 0 4 8] 09«, 07 (b) \Zyjk\s1t7 4 )\>&X.\s 

©— HM«5ffiS:*LTV»*. d©-f >t?*?x.y hgSl 
6«R, G, B(0?SOlfe > 0»J*.«R&©7-f;i':5'X 

(0 6 (b) #JR) rt©**9 — 7-f JU^»J«««1 1 
ft ©R^ffcBtCtttB bT#«$-ti-Sfci6©gE-C$)S. 
Gfi© 7 W X V * > h RZtB fe© 7 -f )\>i? X p 

t*«T**©-r, -ene.irov^T©ift0j«=tssr-5. 

[0 0 4 9] 09 »C*3ViT. •f>?-7i»;MSl6 
«. -T>i7^i>V h'Vf K2 2€4I*.&'\7 KXLXy h 

y HttSHffSB 17t, v-tf-Sffi 1 2 ©&B£$!HSII 
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2 1 2 I^UT^«^ffi)$-a-S^aE® 
W}£mi 9 t, -f >;7^xy h^sy K2 2€:V-tf-S« 
1 2»C*fbT§"J^^8iiSl3-«.I'J^©BllS®2 1 t. 
V1f-S«l 2H>^^i7 hgttl 6rttf)j5r£©fe 

i5» FSil 6©£flS:<Z>fW®l£gl53>hn-Jl>g©2 

[0050] >\>y Kt^sMffl^ei 7, &m.<SLwnw& 

118, 3£;£gSK»)=£© 1 9 , *-UTiJ;£ffliK»J&g 2 10 

ios-^e«^-7.9<D±ics;B$n-5. -ens 

[0 0 5 1] -f>^xy h'sy K2 2I1 M^SEl 

t«fc^x^snfeyx;i'?ij2 8 fcw-rs. /x;p2 7 

©$Ctt0iJ;Ltf 1 8 0<at?*t), yX;U2 7©?Ugf4Mx. 
«2 8tfm-?»0, JX)V2 7 ffl <DS X)l\Zv^\ZmX 
«14 1»m-(?S5. 06 (a) 6 (b) IC43V> 

^ - 7 ^ i a<yJv-tf-s« i 2 \z#-r £>£1e 

[0 0 5 2] -f>^S?x«y l-'sy t*2 2 tt; X.^ 
2 8*<±;£g#ftx<i5£gT3;m^Mtf£«k5k:& 

7*^a#?«ncittta-r-s^i:tci;o, 12 
(06 (b) mm) rtwflf 7 -r;k*xi^>h 

*ftt*tt*3tt*. Sfc, -f >&i?x.y h'sy K2 2te 

-f >^-^xy 1^2 2C.fcS^^M«rBlfS©ra 30 

[0 0 5 3] -f >>7=Jx.y H'Vy h* 2 2»4, 09&«. 0 
1 3 (a) WSl 3 (b) lCjKTrtai*jfift*rrs. 

S3 1t, ^ne»*svM-^-r«.*ii!cwtt«fii5«-3 2 
.tfcwrs. /x;pxp-h2 9 tsid«3 i £<Dm\z 

tt. tfc12JS&#3 2lckoT*Ii!c©-f >^£3 3 fcttjHD 

3 4i!d«tl5. *g$t<ZM >:7g3 3 tWiffl?) 3 4 

8 £4HsT2V*KX&lsTV>«. 40 
[0 0 5 4] jgffijffi 3 1 ©SfifrlCtt-r >t7&&Ji 3 6 
JgJ&3n. d©-f >2m&K3 6tCf >^iM13 7 
jW£f8£n5. dOf 3 7 ttR, G, BO 

;*> h*mMteJ®gi3 3 4£%tftU $5>»CjSK3 8£ ■ 
ffioT-r >^^3 3 K3fcSSTS. 
[0 0 5 5] /X;PXP-h2 9 £tt. -T >*fc3 3^ 

*©yX;W2 7*tR^6nTV>*. *&, igffl<!«3 1CD 50 
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-f >^£3 3 «»j«-rsffiOfflS!lC»4, 150^13 3 

HO-f >£10JBE#3 9tt. 013 (b) fcjSt" «fc 3 fc, 
E«Jt?4 lMZfi\ZZ\tl*&ft-?Z-#<omm4: 2 aS 
1X4 2bft*t5. £41*74 ltt«@4 2 a&tf4 2 

u unt j: t>-r a 3 3 ©*aa«f *r 

>WWftiB0 3 4#*SaB3 8£ffloT-f>^g 
3 3^efEA-f£>. 

[0056] jwc, je«^74 i ^amnzmm-rz 
t, wv£mm?4 i £Mm&3 utrnzTcom^m 

5. dttlliO. <>^S3 3 t>7C©i&ffiCB5-5;fc«K 
><7^3 3©rtffl5ic£&:7^;i/:*xi^> h#s&M©E 

**»±#U /X^2 7*^Vif-SSl2 (06 
(b) ftfR) ^ftT7-f ^11/^ > htmM«t»A 

[0 0 5 7] 01 0 'S? HttBfflttgUl 7 

tt. -f >tr?x.y h*\y H2 2 &®F«g0iES-a-.l> at- 
^44t, -f^^iy hA-y h*2 2$BI$t^Yi 
¥ff &*ft*80 0 icSSijSeS-a-S J3 ^E— ^ 4 6 t, <> 
^S?xs» KyK2 2&3i7££Ji$}t¥-fttzm%ii\B!K>\Z 
}gft[lIte$-frSr ; e-^4 7 t. flff^^iyh 
K2 2S±T*l6l^¥fT^Ki$t*-§Z ; £-^4 8* 

[0058] m9\ZTjki,ft&&iSLmMw&mi 8 a, 0 

1 0 ICfe^T, V-tf-SK 1 2 ^4 9 

fc, ^-CD-r— X;P4 9«:^H]0WJ:-5»r®F , q|nie^-«--5 

et-^5 1 tsirts. 09ic^bfc±^*{E 
gj^ei 9 a, 01 0 ic^tj; -5 \z. Hfc&jjfax^m 
is^-n-i h*i^-;w5 2 Ajwiftsnsu-Tt- 

?£rt«b&77-fy5 3 tfttt*. ^7^^5 31* 
(*3^-T5Ux7 ; e-^^«l-r§i:^{C^'f KU— ^5 

[0 0 5 9] ifc, 0 9fc^bfcSlJi£jSe»^®2 1 
tt, 01 0l^-r.i:5»c, @]^3E*ifiiY^ffiaC«)^f-f K 

u-;u5 4i:, ^rasnsurjt-^^^iL 

fcX7-fy5 6tSlit5. ^7<y5 6«rt)g-r5)U 
[0 0 6 0] X7<y5 3^7-fy5 6rttr*3V^TA 

)V7> m n ic± -o x m t> mvmifcft&ffl® zmm \zn o z. 

€£oT, 7.5-f^5 3«'^$nfc-f >^i? 
iy K-v h* 2 2 ©±^^[6]X±©ffi{a^-^-X;P4 
9©IiJ^^(S]Y±©ta[®^$iSiMaB»c$!|^T#^. ft 
43. < >^i?x-7 h'vy h*2 2-^x-^';U4 9©fi):S$iI 



17 

'E-^SJIiVv^-f-FrW -?-©<i!H£&©l|i4 

[0 0 6 1] 09 ICacbfcSttttftSB 2 3 tt. Vtf- 
»« 1 2 &a8-T«££ttgffi 57t, ^if-Sffi 1 2 
SUHM-SDJl?? h5 8 n#<j> h 5 8tt, 

5 9 fc#LTJWHMW *#PM* 6 1 t, H0$«!6 1 ft 

lC»bTI3«-r*»2 7-A6 3 t, S27-A63C9 

ftJBTiijfc«tt6nfciR#^v h e 4 R» 

Ay H 6 4«^BR5l^lC«toTV-9 s -»S 1 2 ft®* 

[0 0 6 2] B9fc*iV»T, £}£a£B8*>gfi 1 9 l:«to 
TB»*nT*j£ME»IW*-f >J?iv H 2 2 

©#l^TT?&^TBJ^3£ffi»jg@2 1©— ^©ftffiB 

sasnsfts. «c!r<DjBtttKt?35ff 7 8 atlas* 

£ft£>. i7U— — >ygS7 7tt-f>^yi7 r-'Vy h* 

2 2 %<fc , fr-rz>ftti><Dmm-c&z>. m=F^w 7 8 > 

i/^xy h'vy F2 2F*J©<S*©yX;t'2 7 (@11# 

mfe-rzmm-v&z. tut, *t-yt;>^i7 6H 

•f^-^i^ h^y K2 2d^«8«^lc$>^t^»cyX 
;W2 7 ©&&£l»±f 5fc#©gj@-t?fc 

[0 0 6 3] -T ^^I5» h'Vf h* 2 2 ©jfiflHm -t 
©-f h^y h* 2 2 t-frlC^Wjf 

y Hffl*^78 ia<IBSS3ft-5. ^-X9_hfC|9: 

wtsattmm (H^-trf) \z^^ntt&m.m^^7 8 

2*t-71f-SSl 2£«UeT?i*5{£fiK:iBg3ft-5. 
[0 0 6 4] 0 9IC^bfcrJ>hD-J^B2 4«, 7" 

itl/T©+-^-H6 7t, SiglibTOCRT 
(Cathode Ray Tube) x-fXTV-f 6 8 tStt?.. ± 
S27o-fey tm, 015»c^t-J:5(c, «*.»B*fTi5 
CPU (Central Processing Unit) 6 9 t, &aif$8 

*EttT***yrft©*B«E»«ff:7 1 t.**rr 
[0 0 6 5] 09 ir^bfcX^ FGLmmwmm. s 

«{4MPgg 1 8 . £££ffi»>&B 1 9 . M££BB 
-t-L/T, -f>i?-^i5'hAyH2 2rt©ffii 
*f4 1 (El 3 (b) #M) *B»f KBJftim 
BS7 2©&H§§«, E15IC^^T, Aiii 7 
x-7.7 3RU!;U7 4 4^rbTCPU6 9\Zt%Wl2n 
5. Sffi#y&gB2 3> A*>gE6 7, x-i *7 

K6 8, «^fF7 8, *'J-X>yi£B7 7£.tf* 

7 3Siy;/U7 4^l/TCPU6 9 ft 5. 

[0 0 6 6] ^^07 111 RAM (Random Access Me 
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mory) , ROM (Read Only Memory) SiHofcfSifls 
/V-Kx-f CD-ROM^O^S, 

©m«*«jwe32Bs nfc/D^? a y 7 b sEttrr sis 

E8»3^-r&ffl©R, G, BE?iJ*l|3H-r^ 
tztb<DR, G, B©5^©lfi (^#*.TV>-£>©teR 1 
fe) ©v-tf-gS 1 2 (HI6#HS) rtKiJttSttffl&ffi 
^Sx-^tLTfBig-rsfeA©^^^. ilO 
10 fc*tt*W;£Bj5rGlY's©V1f-»R 1 2 ©M££&»i 
MSrIBtic-r^>fc*©fEtlcffl^. C P U 6 9 <Dlt&<DV 

[0067] CPU6 9I1 >t % U 7 1 ftfcEBSftfc 
/□^7AV7M:fcT, Tlf-«R l 2 \z&m<om 

m-r5&©©ftiffi£TT3fc©T?&!9> R#Wfc«l!6ll3i 

20 fc»0*^yK>y»Jf»t. «T35ff7 8 (09# 
«9£i***l5i:, -f >*-7xy M:J:oT7^ ji^xu* 

> h*m*«Br*fc©©K#*fr3«B«»8a:**r 
[0068] mm®.nfflzmv<ttm-rtut. 

19 h-^y H 2 2 *«B©fc©©lOB(fcB'vfey hf€> 
fc©©«P^J6fitejtSCS15t, -f>^i?hMH2 

2 *£^#fax^Bf*©»BT?;fcB»»s*sfc©© 
«fi*aaic-r**«aE*»awf«t. vif-g« 1 2 & 

30 MjfeaE*iaiY^Sr«©M*3lEB«ltr&**fc©©W» 
eftjrrftMSMBBJMte. fit. <>?-7i7 
h^y K2 2rt©4fi»©yX;i'2 7©3'6©Vvfn&fP 

«»tv>-3fc#a©««sw«**-r*. 

[0 0 6 9] ft*. *HJS}g^-C«. ±tE©s-taggsc 
PU6 9*JBVvry7 h«t^t5Ctl:l/&A<. ± 
B©#«flB**CPU««v»ftv>J»ia©«^ig(SicJ;oT 

40 fcB]gg-e*^. 

[0 0 7 0] ±G«A»ejft«'f >9Vxy b& 

mi 6©swp&eii 6 (^^^70-^^— Ktrs-^^T 

[0 0 7 l] *'<\s-*\Z&2>nm®\\Z&iT'( >i7 

*5ViT«0iai9:^*t|lrT$ft^. MKar 
y h2 6^«««S&^®2 3^a>hn-;^i2 4^ 

[0072] sawjg^-r s >y*tiij*-rft« 

50 Uf«>»7'S2TYES) . Bl OO^y Har«; h2 
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6 £±*ffltgibge i 9 icioTia9 om^m 8© 

m$.-C&W}2-£T (X^>;/XS3) , y X;U 2 7 S Dt 

m^n-s-r >2<Dm.*m=?jmi &*m^T±-cv>;x 
)V2 7 <Dm*izmvTmfe?z> Uf»;^s4) . ^e-b 
t, y x;u 2 7 ©-o^ ttm#i4^b-i±T. &yx;u 

2 7 l:^t5J£lif4 1 fcWJn-r**£Efc«»T* 
U-ryXS 5) . 

[0 0 7 3] ir«J-=>^-f S>X*t£U*-fn 

« ttfy7"S 6TYES) , s\y Hi-y h 2 6 
*££gK»jgBl 9K«fcoT;7U-X>XgM7 7©f5f* 10 

7 7l;J:r3T<>i?yi*( h^y K2 2 »J-X>X 

[0 0 7 4] Basted s^xi^y-x^^-rs 

>X£<?iJ#b&V>t§-g- (Xt'^S 2RUS 6T?N 

o) , $.^vi«-?-ne»©Ma^Tbfc«^-ic«, xf 

TV1f-S«l 2 &t-7)14 9^««T*. A#»K 
«. 5 7 {*i©V+f-S« 1 2 *K»A>y P 6 

4IC«fcoTK5l^b. #Cfc, #H«|6 1, M17-& 20 
6 2 Rtflg 2 7- A 6 3 ^Wl^X Vtf-Sffi 12* 
^-XJP4 9 £Ttftil£U SSlcy- X>M 9©M3rfc 
^^ttT&S&Bfcfefc^S 0 (01O#8i) iCjfb 
tin*. ftfc. 7— X;W4 9±»r^tt«.V1f-»«l 2 

w 

[0 0 7 5] 0 9O5*S«^^7 8 2 1Cj;oTV 

2Sr«|gL7S:*te., @10CD9t-^51O 

4 9 S^/hftSmffiTS^lelGSIirTVIf-S^ 1 2 * 
<2®^J6-T* afy^S 10). X.\Z, 0 9©^ F 
ffl*y-7 8 1 !C«koTTif-gSl 2£g£?b&#S-f 
>^i?xy h'v.y F2 2K±oT*ffiiI!&IS#rr-5ta:®£ 

.toTfcStb Uf'^Sl 1) . fUT. iifc 

sssifrgBi 9S.i^iij^isi!iSg2 1 

tTOi'J'iy h'sy H 2 2 *«iIjM$&ftB^»rf 

5 (.XXyXS 12). 

[0 0 7 6] :(0tf> -f>4^xy h^y F2 2te, 

mi© (a) is.m:\z^-r^^^ ;X)vm2 8tf-f>? 40 

i?x -v h^y F 2 2 OMjfeS*rtiYfc#UTAUE 0 Ttf 

hgsoii-g-Kite, ^o-g-pyx;>2 7©p B ^©r^B5TS 
x h ^ t a w.c set <>i7i?x-> 

H2 2S^^ffi]X's^i|j$-&Si#l^ ;x 

tr ^©g^^ra y ©^ftp£##x p * > f hf y 
? t&ft^mzm b < «k ^ \z? z>tzv><Dmw.-z& 

•5. 50 
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[0 0 7 7] 01 6<DX"ry7S 1 2 5>x y h 

H 2 2 *^BM^®»C®^n-5 0 1 KJ3V>T 
-r>^yiyK*;H2 2li (a) fireiCB^ns. ^ 
©&> 01 6©7.-ryXS 1 3T£^#(6]X-v©±;£ 

Wirtt, 01 0 ©=fc£Sgg»jgfi 1 9*^K)LT'f 
J>I5» h^y h* 2 2 *«0 1 ©^SE^pSjX's-^©^ 

£ 7 w x v * > h 7 it** </ X)V 2 7 
5§ b ££!::-£-© /X)W 2 7 frZ^ >t?-tttt>-*>7 << )V 

[0 0 7 8] £©££©-< >£DfcStift«, y-^ov 

©:£fi©&#© 1 . frnmmm-zit-zme) 1/4 ©g-c 

«B«7«yX;P2 7^e,©l[=J©<>^«:tiiC e koTia 

je>^>n^©Ttt^<T, ^lei©^ >^ttttH©afe?tmic 

iol, *Hlffi^SlT«4lsI©StaBl:tmci;oT^a^ 

[0 0 7 9] <> ! !?>'i^K^K22li V+F-SS 
1 2 iC^fTS 1 y-f >^©±^***5T-r^4: (Xf*; 
7"S14TYES) . R^mmVxmmiSLm: (a) ^« 
Kf-TS (Xf^7"S 1 5) . -e-LT5e.lC, -i>i7i?x. 
y h^y H 2 2 tt, IiJ^SSKKj^fi 2 1 lr ioTK»)$ 

nxsiM^(6]Y-s^JS»yi«e)f,nfcM"j^Ea (^iiffls 

(Xfy7S 16). 

[0 0 8 0] *Hlfi^§iT?«, CPU6 9I1 m 1 
ViT-f h'v^ K2 2©yX)W?iJ2 8 &Wffc? 

%m>L<»JX)\>2 7=£1d®:©if;p-XnlcSE^Wt^j 
•rs. *ms^^T«n=4, -rut>t> 1 8 0{B©/X 

;W2 7 L©./X;H?!1 2 8S40©^;W— X 

«^X;U2 7*1 8 0/4 = 4 5ffl-&tfS^L/n-r^ 
t3-feL/4lrft*f.n?>. ±IB©IiJ^*g(5«±fH©y 

x;^;u-xs$L/4©gij^*r6]©S5. -r^t)^ 
(l/4) cos6>, (Dm&mzmfeznz. 

[0 0 8 1]fcT, l7-f>»Oitt*t»7l/Tffl 
«3ttfi (a) -MMSbfc-f >*$>xv h^>> H2 2 «E 
1 RL*V»TW3t«*rSl Y^E« 5 fclj-JIZfT^KlbTtefi 

(b) ^IMb-T*. ft*s. I'J^2E^»ja5«. 

fc, 01T«ffif (a) ^^ffi® (k) *t££g;£rfi]X 

icHbT'>b-rnT«d^nT^-2>*i, j:n«iftsj*^ 
oa<-r^feje>©Jt®-eso, fiGSKrau &e (a) & 

(k) *T?©S-tte«^SE^X(rKbT«|fI 

[0 0 8 2] «KB (b) ^Mj£»ftb&-f >£5>x? 
h's-y h* 2 2 «, Xf»; XS 1 3 Tr*jfea»»X^-f > 
^ttiti*!gi5jgbTllfT-r-5. $5.»C-?-©^ -f>i7>* 
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h^y F2 2te, (c) ~&g (k) ©i51C 
£H80>Ib Wf-v/S13~Xf^S16) > dtl 

[0 0 8 3] sMU&gSTtt. J 2 8 £ 4 o©^ 

^ > «4io; x^w-yct^xf n^en io 

[0 0 8 4] >^»faia:a©*^*:»L/<»f t 

01 (a) \z7*Tmw&%. mi (a) ic&vvr 

"a" ~ "k" tt. "a" "k" &©©£-{£©»:: 

i 2 ©g®cfi*rctt»3nfc-f >zm-ti3. 

" a " ffiMlrfeS y X;l/?IJ 2 8 ©£jfe^P#©-f >i/ 20 

iimicj;oT0i (a) © "a" mv'ozmiiwmi* 
n. "b" ffi©ic«>^yx;i'5ij2 8©±j£3W*©-r >t? 
nhWKiioTHi (a) © "b" mo-i>i7mi)m^ 

n, £TF, "c" ffifi, "d" tie, ©#ffi 

mz3b*jX)vm2 8©^SE^©-r>^iitmicj;oT 

01 (A) © "c" , "d" , ©£-f>^JI 

[0 0 8 5] Je^KKWCH:, yX;U?iJ2 8rt 

©4ffi©/X;P^;l'-7 P * t Vlf-*Sl 2F*3©^7— 7 
-fJU^»J«««l l©l^b^#£4[§]S*aT:£;fegbT 30 
-f >*£etmu -&H-©^IPT*i|&M©^PIc?tt^J:5 
Cfe^THS. £fc> 01© "a" ftfiK.tf "b" &B 
\Z&Z>;%)1&}2 8 ©£;££»;:.£ -:>T01 (A) fc&tf 

"c" , "d" . "e" ©&&BC;g>5/XJl^J2 8© 
±jfciKKJ:-3T»2iB*»»/SSn, "f". "g" . 

"h" ©&fteic$>5/x;u?'J2 8©3fc£SEtc«k-s>TSg 

3Jf;W£j£$n. ttX, "i", "j" , "k" ©s- 
<$Lmz$>Z>;X)\>m2 8 ©i&feSlCJ; oTSg4JBjW£j£ 

[0 0 8 6] fcfc, JflllB. SH2IS. 131X^41 
tV^©«yX;^J2 8©£^g;r<t:©'f>;7lU:tti[e]§fc 
$r®J[WlCg^-r^fcJ6©lif^T?$.0, fUBSKte. # 

lJi©:7-r;i^Xlol>hW|5HB7 9^j5f£Sn 
2>h<DT3b2>. 

[0087] sfe, s i \z^-rmmmwi-c\t, ;X)im 

2 8ii"a" ffiSTi^e. "k" GLm^tmMzmfcmzm 

bTfr<l&> &{SeiCt3lj"^yX;U^J2 8*<ft!l©ffiSlr 50 
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43tt*/X;i/?tJ2 8 tfiJjfe^ftYlCllbTfi&SClt 
tftl < . b ^ b S-ffiSffl © y X;UW 2 8 #9J;££#[6] Y 

ftoT\ 7^;k*Xk;<>h*mjl7 9©SglH~ 
Sg4Jl©S-JIteJiJPa<i$-T?&5. 

[0088] giis^n "a" uwms- 

"b" ttloyXJ^OftMB, Sfl2JH*»J*"*-* 

" c " ffi®, " d " {ss&tf " e " &s©y x;i^j©i£ 

3®t <bm<r>tmUW% 3it«4@ t ©Ffl©i&#iBS 

st; x;u?ij 2 8 omftmtfwm.&jjft, -r&fc>*>0 1 
(A) ©S6^fn§;:t!5:<i6oTi/i5t, 

•5- ©^#^815^ \zmWMf£ t*nTls£o&*ntf$>Z> 

a*. *mmi&m<Dj:?\z&mi\-T?mft®$:-riz>-&2>jz : z> 

[0 0 8 9] *HJfi^filTtt, /X;P?"J2 8£/ 

x;u^;u- x^ffl tsjt&^Sj s * & # & &a»m £ 
& 0 3g bTO? ©Sfattttti It J: o Tffifevmm T © 7 
>r ;k*xt^* > hiron 7 9 fcft^t* 5©»c$feiz:oT\ 

*T« 01© "a" -KBS^ "b" ffiBlryX;W?iJ2 8 
£Sv>t, -r^fc-fe y X;u?u 2 8&&teZ>Z.£M< b*^ 

iz&<mw\z. zy-yjjupM&mmi i©^®ic^ 
-T^v^/p$©7^;u^xu-y > htmmz&f&.-rzj: 

[0 0 9 0] -SSttlC, *«1 2 ©^0«feV^fc«lltC 
&oT©nfeW£V>©T?» -f >i7©»^*iMV^fnllC* 
D, «koT. SSI 2©S0lC^S©'f >^*Vi€T^:0 

•C £ * < 0 , -f > 9 m&Gjftwifi^m^Z is. o /c 

ic a«oc*5-7^;^^M«i io±mz-vzz> 
iz\m&m*Mf&rz z.tts.<m< -«fc-r >^ 
txn«i«i i©±®*i^-^j?^©«n^icia:^b 

T*5^«. -?-©^lCfT^n^>SfemD»C*iViT-f >^© 

[0 0 9 1] W±IC i 0, 06 ©v-y-a&fc 1 2 rt©^7 

7-7^;i/^j^fi£fig^i i© i^©-f >^ttm*^T 

-f >i7 >?x v Y"^v h* 2 2 «IiJSaEfSEd#e 2 

n:j;oTra$ nr^a?ij©* 5 - 7 ^ i 
Ko^mum^mm^n u^>>xsi9) . futa 

K^*7-7-fJ^M«l«l llr^bT^S, S'J 
^S^-O^ittUiSligOilbT^-c^^xlx^ > hm 

^«7rtlC7^;P^Xl^^>h*^fi£-r«. Uf7 7* 
S 1 3~S 1 6) . 

[0 0 9 2] *-©&, 1 2 n<D±T<Dt> y- 
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7<< )Vf>WfmM 1 1 CHl/TR, G, B©lfc, Mz. 

«r ie©7^;i/^x^^>K3d^^$n^>t 

yZfS 1 8TYES) . -y^S 2 OTVf-Sfil 
2*Sfi«$&if2 3t«toT, ^B'JoaMSggfcJ; 

©&> t^l/-^l:J;^Til!iiiK70liiii%Sn!S;^ 
PBO Ufy^S2 1TNO) , Xf'>yS2MoT 
giJ©-?1f-S« 1 2 icttf* R lfetcM-rs-f >?otm 

[0 0 9 3] f<l/-^*^fPIifl7©»*5i: 10 
Ur-^S2 1TYES) . C P U 6 9 «0 9 \Zi$^ 
T-f ><7S>xy b^v f*2 2 Sr^-^y fcf>^g® 7 6 CD 
^f^TjaiSl/T, ^-©*^<;/ tf>7*SB7 6lZJ:oT-f 
>^5?x>> h^-y h*2 2 K*#l,T*+ vtf>if«3<£Jfi 
-T Uf'v/S 2 2). 
[0 0 9 4] JJU:l;:«fct>, #7-7-1' ;P:*£$j£-f-g> 
R, G, B3eo^^0^1fe» MZ-1tXR&\ZZ)\,*T<D 
/^-->W«7l/, ^©&> Vif-*«1 2*R, 
G, BOl2fe, CT^.«Gfi$7-f ;P^Xl^^>h*j!|S(. 
ttM^^i-; Hgll 6^1!!gUTGfe©/^- 20 
— >*f*mK S e.lrSi^WlCR, G, B©fS3fe> M 

KJ:9, 7. h7-f ygE^tViofc^acOR, G, B© 

bmm^m-r^^y-y^j^ 1 use (a) ) a< 

[0 0 9 5] ft*, **7-7^;^lS«iIgiC9* 

scfcicft*. -t-<z>J:3ft«6-. ttff-esffllge&ffJB 30 

f-SflCVif-Sffi 1 2«r«^rbTl@^©*7-7^;U 

***^fcS^}cftS. iot, ^-©«fc5ft«£-i£W:. ~ 
tf-gffil 2±T*7-7-fJ^ l*i^bfcm»c> B 
Ocvtf-^ffi 1 2$Ml/TbtpC9Tli&<, «« 
»^ElSll!t»J«* t fc&SftttJraigtfi&T bfc 
mz-?+r-&WL 1 2*TOt5rt^LU. 
[0 0 9 6] fiUb©J:3l;:. *SIJ£^S8tc^S7J7-7 
-f;U^O«aD&ft&««JftKBfcJ:n«, 0 6 (a) ir 
St*7-7>f^lrtOl-ir©7^MX|/^>h3 40 

tt-f >i7i>xy h'sy H2 2 ir«t^x*r6] 

^© l|e]©£;££CJ:oTJ^3nS©T«ft<T> 6- 

Hi©7-rJi^xb*>h3 tegft -5 7 X;i^ X\z 

K»j«*n*. z\<ofttb, mzmm<D;x)V2 im\z%> 
© 7 w jw* x ^ > h 3 m tbw 7 y c * £ 
VSWtc^-ic-rs^it^Tirs. 50 



[0 0 9 7] fc^SA,, *HJfi^w§gig^ft-e«, -f 
h'Ny l ! 2 2S/HV^1'>^l!tiiil:ioT7 
^J^XM>h 3£fl£fi£T*©T, 7*h'jy^57 
^-fe£EV>S;£ffi©±7ft*g&ftIf§£igS!&g&« 

[0 0 9 8] t^5T, -f>i'-7iyK-yn2C0; 
X)Vm2Z1tl&fc?Z>m)L<DJX)\<2 7(0<>7ttUiI 
0»**t^-lCft^di«EI2 4 (a) dWigbTUi 

^bfcjiotf^s. &\z;x)um2 8<Dmt%mz 

*«4*K-f >i?ttUl^§ < ft* d £ feSa©I 0 1?* 

jvjrx. b* > h ©gUP^-KT* c: t Jew ttffi b 
<ftv>. 

[0 0 9 9] lot, S*b<«. 01 4»'*-fJ:5 
ic, yx;i/?ij2 s&wfc-rz>*8.m<D;X)V2 7 ©5-67 

X)Vm 2 8 ©MSSSBE IC#«E-r*^ffl, 1 0 flS 

£te^&<>7£ttffibftV>fc©ii9!5cgbTi5^ 810 
©35# F IC?¥fe-r * 7 X)V 2 7 «r*g|SC. #J;t« 4 ffl©^ 

»ftfr3C:fc*«AV». «*.«. 7X;P2 7©gc*tl 8 0 
flT?**#frlC«, Wi**Wftl© 1 0<B, MT2 0 

mv>;X)V2 7^e,tt-f >^$ttmbftvi e k^tcsisn« 

flE^IC&frttttfcbT*^ 2S9©+ifeffl5©l 60g 
«*.tf*E*ttfc4flfc*HWbT. Hla&fc»? 16 0 

/4 = 4 o<@©/x;uy;i/-7"*#^n«avi. 
[oioo] *si i nmmmz&^Tte. mmetvx 

09*.tfRS&6©±. R8S6©T^fcSiJ^jgyfctt©^S|g 
sfcVi »AJsriw#$f £«J7 "C 7*7 7 £ V7s ^ i b T %> £ v>. 
[oioi] *fc*JBi*»»«M*v»Ttt, v-ovi? 

Xb^>htbTR, G, B«fl"V»Jfc**» 
R, G, B\ZWLfeZtlZ>Z.£ti.<, (->7 
» . M (v-tf>^) . Y Mid-) £SUBbTfc#l 
toftVi. fC^tJoTtt, R, G, B©7-<;i/^X 
h«!(Sf^K.T, C, M, Y©fe**-r-57^;i/ 

^xi/^>h«»«:fflvin««tv^ *mmm& 

m\Z&^T\i, Rig6S:7*hUVy77-f-»C«fcoT 

^fi£bfc*^5-7^;^iwi«»r'f ^^^x-^ h*ic«t 

t) 6 ZBf$.-rz> Z\ t h BlffiT**. 
[0 10 2] (^2^ifi^) 02«. #SgiK3K&£# 
5 - 7 )V? ©SS3S77 SS.^ifi^B©<t!l©^JE^ffi 
ioT-f^^ii/ hA7H2 2£fflt<>TVy s -gffil 
2rt©^77 — 7^Mf^Ml 1^0S7-fWlV 
^ > h J^^®« 7 's-f > 7 T ft 7 W X b ^ > h 
»»*ttUlfcJ:-aTttl&-r'5»«'*fllS:WK«bT^ 
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[0103] **tt»ffitj:-3Tj*ttan*w&fl!>:ra 
\tmnz7ik{sitT.mtmc-T?&r)> -f>iro±mcorzmz 

iCttl^bTifcS. Sfc, 01 5 ©CPU 6 9*!/XW 
2 8 *»*«■*«»© yXJP 2 7*«&«fcnfi, 

«4^>£^;i<-x#ttbT, *;x;W-^®fi$L 

/nX«L/4S»fiIt bTfi]ji£3ES 5 SftXTf * £ 

[0 10 4] *KafiJBJB3i«Hl C»U&jfeO*lfi»«t 

01 5C*wr;t%U 7 lACfMAbfc? 10 

cpu 6 9fcj:oTff5±j6**i»awi|[tMjtaeiBi** 

[0 10 5] J;DJWM«JfcR9i"m«. B2CiJV>T. 
-f >9i?x.y h-^y H 2 2 ttx 1 jfrfcl's©*^**© 
»7afc«D«tt«^*»iMW*C4:«e<, B<KY# 

rm — y x;i^;u- x 4 ic* mst «»nfi 5 
*&sjbTft« (b) ^Mfcbfca. wmo^^fi^rsi 

(a) *&Hjfetefrffl'sE«a«ttmfcffiB (b') 20 
^R*J:Sfc;M«;§?ft*. fr*5, (KB (a) »6ffiB 

(a') *TJO**3tOlBiar«tB (b) *>6ffiB 

(b*) ^<D*jfe*»»Ofl|]op5^roJ«|HK*v>T*» 
<Z>/X)V2 7 j&*SB&«fc-r >47**«:ttlSftSC. fcttfc 
ft5A/T?**. 

[0 10 6] ^$D. **tt»«T?tt'f >*5>xy h-'v 
y K 2 2 ©£j££&ca.I;£abWKBMfP&tttr £ £:&< 

aa*UTSsicffton*%>©T*D, erne**?, a® 

flsr#*. 30 
[0 10 7] (£3£jfiBffi) H3H, 

?-y 4 )V9<DW&%ik&xt&m&m<Dtti<?>&mmm\z 

it>T-f >^i9 KsrH2 2£fflV>TV-»f— £Si 
2f*g©*5-7^Ji'^^j«««i irt©#7-f;^ii/ 
;* > h)MMMt7 -s-f >^-T^feft 7-f ;P^xix-^ > h 

[0 10 8] J;oT*M3n*«IS©lS 
»H7KS%L.fcXStWi;-C*D. <>*«:»©&«>£ 

ICtelBjbT&S. Sfc, il5©CPU6 9dVXW 

2 8 &&f8trz>&&.<D; x»2 7 n<i, «*. 

«4 ofci^-xaw* c t ft® i t n 

[0 10 9] *^tej&ffi*t0 1 fcjj*bfc*©5l«»tBi 
AfeSAtt. 01 6©*:rs/XS 1 2TM >9i?x.y h 
^y K2 2t7lf-lfil 2©»SDBM6ttfifc-fey hb 

W^yi«;hMh'22H03O (a) 
ffiBKwf J:5IC. JX)V9i2 8 ©SItf57jrS]a<g'J;££ 

MYtTO5,«^. d©«tpf<cyx;w©E5ij so 



[0 1 1 0] d©HJiJgSI»r*v^Tt), -O^xy h 
'Vy P 2 2 ttflMffiB (a) »6K«BB (k) £55 
ST. X#flI^©£;fcB»», SJflHftB^CtgJa&ftX. 

xy x;i^;i/-xes £¥&<i:T T*<b-r«) 
T©«j£*»»*»BjSbfca»ft, ±*a»»©j«mf 
\zttm<DSX)V2 7*»6BRWK:-f >^ffttoft7-f ;p 
^xp^>h*m*«:Hib. cnic«to, vif-s«i 

> h»fS<R« 7 fH^7<{)V*3Ll>X > «»5#«^t 
-5. 

[0 111] jW3, **»»«Ttt. yx;p?iJ2 8*tS'J 
;£&7J|fi] Y \ztt bT^PfrfcttfiRfc 5 n* ©T Mj&tt 
^ WjS <5 tt^fd $ tltz J X)V tf)V- yoftSL/ntft 

fcft l/ 4 £S^©*&a,>: bxtfe* e.n-5. 

[0 112] GfUXlftgtt) g|4)t aMMifc**;!; 

^©«jfi#fe»tf«»Sfi©tt©*M#JBic 
•fcoT-f>^S?xy h'Sy P2 2 SJHUTT-tf— gffi 1 

«m*l!fcfflfc£oT{JH^*»#fc«£»fcjRbTV* 

[0 113] *Sat»BKJ:«3T*!B*n*«EW©xa 
«07IC5SbfcXatl^bT*O, -f>*tt«©ifc«>fc 
fflV»M>?yiy h^Bft0 9»C^bfc*fit«8«IW 

icttrabx**. 01 5©cpu6 9*tyx;ua?ij 
2 8*jg^-r***©yx;i'2 7ttusent, #j;t 
«4-3Ki^;w-p r »Kf-r*i:fc'bHi©»*i:rai;-c* 

[0 114] 1 CSbfcft© HJSfli: 

gftSj&WU 016ffl^fi/7'S12T'f>!!'-7iyh 
MH2 2 £T-tf-»« l 2 ©flmNiMKBlC'fe? H b 
1t£%. W>^-7i*y h^y P2 2tt04© "a" 
ttBfcjSrJ:5lC, JX)V9i2 8 ©ai^S^iaiOTWjfe* 
7jr6]Yt¥fTX*^^t, B 2 ©£!&*&©«££: FN* 
K-f >^ >> x y V\y H 2 2 ©±36aSftIflM*B*t*B 

■M^*i*tfct3&:<a[a5bT2a!Steff*)n*^T?**. 

[0 115] fciS, H4KiS-r**lfi»BatfH3JC* 

■Tite©*K»«Trtt, ±*S*fpjx*vX;^J2 8 \ztt 
bTttA©73rf6jt^c*©T, yX;u?iJ2 8$01 2tC^ 

r «k 5 k *^me7j i6] x izm-o x2mmiz>z.£\z£r). 

mCHHt&y-f >\Zffi-oft2-30; X)V2 7!CJ;oT 1 

o©7-r ;i/^xbpt>nsnj7t7-f ;u^xi/^>h« 
[0116] (m5Hififg6i) isa, 

5-7^;i^^©Mifi7jftS.t;M3fig®©to©*iS^S8IC 
ioT-f>i?i?i»; h^s-> H2 2*«ViT-7-tf-S«l 
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* > h Mfttmrn 7 's-r > ^ -f&;b-& 7 ^ X V * > h 

# & * tttii fc,k o T«J&-T <5 *§-&*«S6<) ICS* b T V» 
[0 117] *IMfi»*KJ:oTjllfia*l*«W©Ifi 

fflVi-s-f hgefc09fcj*bfcgei«$tt 

S&, 015OCPU6 9*VXWJ 
2 8 4»*f **RO/X;i'2 7 titMCnl, 

tt4ofcy;u-7*w-r*;i£'bHi o»-g-trai;T* 10 

• [0118] Hlfc*Lfc*©*JS#ttT?tt, ;XM 

2 8 *afe*z:t&<*arrsA5K:Mj63iE»»s** 

ffii 2oSli:^-ftfS'ri«L. -¥-©&in©±ic 

jBbfc. cti&#u 0 5 oHM^finrtt, mimvm 
fig©tt7j«0i (a) ©»^-tnuTr**«», gi 2 il- 
ls 4 ©jg £«;fcl;:Sta3©-T?teft < t, 

0 5 (A) ©&«3^&*ffi's«KJB2jH» 8S3B;&tfS& 20 

[0 119] 0 5 fcjS-*-5fcK»»-Ctt, ^lJg~m4H 
s-eos-jB&isw-* / x;i^j 2 8 ©ajMfcPft-JM'rS 

■t*«***fei/nav>. £©*»#«■? 

feifflOlSTIi, JI^JMMMtl 1©£® 

k*if— &»s ©sg i jgsjg/fc-r-s c: t ic ± o?snffi*f6i 

i^lCl/fcOT?, JamiB^HWJCA^^ 30 

[0120] <m 6 nmmm) and 
mmm\zm^^n^-f>i7 >?x-v k^»j> H2 2as^l 

CO-f >^>?i7 hA 7 K 2 2 A^E 1 1 1:55 
t-f >7i^i y hAy H 2 2 R&'OP 

S:tttm-r^/xj^j2 8 Rt, G&'fyp&ntm-tz; 40 

XJU^i]2 8Gi:> Bfe-f >i'Sr«:tB-r-5/'X;U5iJ2 8B 
£:<Arjfc3ffi^©^X;i/?iJ£ liOO^^xy 

i«2 2Afc»j«u ^nf.3tio^n?ni:@i 3 

(a) &M13 (b) l^bfe-f >;7I±ai^*^:tt, 
RfiyX;i/?>J2 8 RICttJfo-rS-f ^tttBTMCteR-f > 
i7«S&eS3 7 R£&ggU G£yX;i^J2 8 GK*rJ£; 
f^-f >^Itm^»C«JG'f >^«S&^©3 7G£&gi! 

U ^bTB&/X;i^J2 8 Bic^is-r^-o^ttai^ 
to 1 2 1] **M»«icj:oT*ifians<w6©xa so 



28 

;nv**-r >*5>xy h&®fcS#B<)»;:te0 9 K^bfcg 

®,h|5jbT£>.5. 01 5 ©CPU 6 

2 8R, 2 8G, 2 8 & *Wfc-t %>&$k<D J X )V 2 7* 

m.itmznm, m^4-D\zif)v-y^\fvx, ^ns 

<DJX)V^)V--fZlii\Z^ >?-7i«; FA7H2 2A4 
[0 12 2] Hlt*l/fc*li»»TrB, O^xy 

h^y H2 2iciffl3i©yxji'j'J2 8#i8:w-e>ft-5£tt 

T&ofc©T, R, G, B 3fitr«koT*7-7-f )V? 

ZMfc-tzmzitmsKTZVit^ h&mi 6 

*<R, G, B©3£^:ft^ttl;:oV>T^«§£ftT^&tt 
nwttt^&frofc. dtUdfcfU 0 1 7 »^-r^ifi©-f 
>£5?xy r-'sy H2 2A*ffiffl-T-5i©-&lC«, -f>^ 
S?x y h'sy K 2 2 A©X^|b]-%© 1 [U©£^SlC«k-D 
TR, G, B©3££|ip#K:v-y s -g;|£l 2^»$-g- 
«^i:*i-C€r^)©-C. -f>i7^xy MSSil 6RtfAy 

h 2 2 « i •otz\imffiL-c&m*& K) S. 

[0123] (SI 7 01811 *^BJ(t^S 

^SB©*^»©-sui#«*jRb-cv»*. */t, 

01 9tt*©«Bfc&ftfcJ:oT^sn*ttilB«©-- 
*Jffi^&^bTVi-5. *fe> 02 o«0i gtcfeits 

X-X»fcf£r>fc^8«©W!B«iB*jRbTV»«&. J£ 

ft««©«a*ft&iXtta««©Bi9ic*icoT. * 
r. *©^#«!fc±o-r»fi3ti*«»3i«fc*-©- 

[0124] 019 fc*wc, m&>mm iont 
/^^;n o 2\z*mw^vzftvTv>m.&mMm i c 1 

0 3 a#.tfl 0 3 bSHSU Sft%KBX£ bT©F 
PC (Flexible Printed Circuit) 10 4$tft/WI' 

1 o 2 tcttttb. s s i o 2 <Dmmm\zm 

[0 12 5] tt»/t*;H 0 2(t miS«l 0 7 at 
$2£il 0 7bt4->-Ml'0 8 (C<fct3TBAO-&t5 
■&SJli:tr<k-pT^$n-5. ->-Ml 0 8«, ^SJA 
«, Xt? >J->ai»MISKJ:-3TX**->3R«JK*)S 1 * 
S107 aXlif2Ml 0 7 b©rtflJ«0tSR«K# 

8©rtg|5lc«0 2 0»r^-r«t5{c, Sm^WlCfcoT 

^«x«ni@i«»r^^nfc^ji«i o 9^tst«^t? 

[0126] 020 fcfc^T. $l£il07a «SW 
Jl^^T,^ S?l!47'7X3 : '^?l:«koTifiE2nfc 
«tt©&#l 1 1 a**f«.. Cl©S*tl 1 1 a©ft<M 
mm (0 2OO±iSS) KttSlfjRl 1 2*^fi£$ 

n, ^©±ic$&^i i3*tais$n. ^©±»cmi« 
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mi 1 4 aAt^D^ftA^JLT* h^-f (01 9 
#88) \zMj£2ft, $e,KL^-©±lc8EfS]ig|l 1 6 aW& 

j&$n£>. mi 1 1 aw&mm (02007 

[0127] 019 lfll 14a ©B2JiJ£#j^ 

*»^ft<jifrnTVJ«*f, linn 

4alJJ;t)M**<S»l 1 1 a±lc^$n§. 10 
[0 12 8] 02 Ofc*V»T, m2mWL\ 0 7 b«S^ 

fovtomti 1 1 bfcw-rs. d©s#i 1 1 bcDrtdj 
mm (02 ocDTflj^s) lis** 

»*Sn, ■*©±K*2*lf 1 1 4 b**±gB$gl«@l 
1 4 a taS«-r**Sl^BID*fil3&»6jlT^ h7-f 7 

« (0i9#M) K*j*sft. 3&K:*-©±£EffiiJiKi 

1 6 b«^Stl5. g#l 1 1 b©*Mftl^@ 

(0 2 0 © ±(M3?0) KttfiBfcKl 1 7 b*itt**fcJ: 

•=>T&*£tl5. 20 
[0 12 9] 01 9 7ftt. ^2111 1 4 b©E#l&# 

*»D"t»-r<*-rfc«)IC, JISlttBl 1 4 a0*£-£m«| 

V>T£S>, ioT, S2fll 14bO*W'>&<i 
WlTV>5*«, SRElCtt. fg2«|gl 14bttiD#ft 

1 1 1 b±ic»j««n«. 

[0130] 020 IC*5V^T, 1 107a, 31 2 
&Ki o 7 ba^>-jWi o 8i;ioTlin5ri 

(SuperTwisted Nematic) MLAmStlTW^. B 30 
1M10 7 aXIJII2SSl 0 7 b ©rt{BJ*0»C«m 

y-i i 9 3 n, dne>©7. 

y- 1 1 g^-t^^y^rtir^-r^dttcto-?- 

[0131] iltgll4a^2ill HbttI 

bT, ■?-© h • V h U 7. # ©#£!£,■£# 1 o©;£ 
^t!i7-feJU*fll^-r^. Xy-yj )V? 118lt R 
m . G (tft) . B (») ©£-&g3i£$:EPDyW^ 40 
£jl,Tfi>T5£©/'<*->, 7. h5< yffi^iJ, t)V 

i?T»j*anTv>5. ±is©iocD^tf^-k;u«^ 

ne.R, G, BW^lofolC^UT^tJ, fUT 
R, G, B<D3&temV#±)\>tfilz><D3.=.y hdfco 

Tiw*TOn5. 

[0 13 2] K«> h • vh>J^7.«tcEJiJ$n-&l!gSc© 

IC«t D , 10 2©S2Sffil07b fc 

X?, m^t^^tcm^m-ZtlZ. Z.<D£?\ZhX 50 
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#*^$n-5«R^*5«!)0^m^T*O, 0192U* 

02 o\z^x^v\z^-Dx^ti^mmt,i.m^ 

[0 13 3] 02 0fc;feV»T. £I*&1 1 2«APC^ 
Sfe, Al (7JU5=*A) «tV»ofc3ttR»tt»»«CJ: 
r>T»j«Sft, fliill 4atS2fIl 14bi 

2 1A«3ntV^. ISXftC. ^P12 1«02O 

h U ^T.ttKEJ'JSnTlAS. 
[0134] Ufgl 14 afttf£2«Sl 1 4 b 

«. mmmnttx&z it o\z&-oxmi$.t<*i 

5. £0)JK1 1 6 aRI/l 1 6 bit, jffU-f 5 H 

jssns. cm^roEftBii 1 6 aRtfi 1 6 b^t* 
>if®M*&nz>z.t\z£.y. ssi*«i o 7 aazjts 

[0135] 019 lr*5V>T, 5HSSl07a(J^2 

*fii o 7 b it) t>/£iiffi*ir^$nTfeD, ^n*. 

©81££->-;M*l 0 8\Z^X^0^t>itftii^, w, 
1SS107 al^2SIl 0 7 b©?HB!K36t>tfl-r* 
«3SfflUSCl 0 7 c*tf5. fLT, £©*«36fcijb 
BBl 0 7 c»C«. SHU® 1 1 4 a*>ei£tfai£>5lfcbb 

e$ ii4c, ;w 108 <Dnmztr&t zmmu 

1 0 9 (02 O#M) 4^tTI2S1S10 7b±C9f 
2««8l 1 4 b tmm-?Z>5m\s&Ul 14d, JKAK 
lfflIC103 a©A73/B/S>:A AilM^ 

ic&iifcsns&jBEf* ii4e. t^xm^mmm i c 
i o 3 b<DAi>m/*>7'\zmwi2tiz>&%,m&i i 4 f 
^tv^fc&a©iE^®«)^^->T^fi£$ns. 

[0136] *HJSJ^6iTtt, f 1111143^?.® 
#3 5ltiibEiSiil 1 4cM2fll 1 4 blcagjlf 

ssimbEi&ii 1 4 d«^n?)©«@t^i;*f)fs(-TS)«> 
1 to. Tt£fr-t>mm&mfcmz£-DXB&2n%>. £ 

fc» «EffitK»jffl I C 1 0 3 aWl 0 3 b©A7j(M©E 

mx&z&mmm lMex^inf ttmsusstfii© 

C u fi»J^.«, Ag98«, PdU, Cu 

[0 13 7] ^ft^ld^ I C 1 0 3 aRZfifcgkmmm I 
C103bti> AC F (Anisotropic Conductive Fil 

m-.mjs&mmm) 1 2 2jc±oxs«5iHibe5i 0 7 
c©^®ir^$tiT^$n^. -r^t»-&, frmmw 
mx\mtiL±\z*m#?-v ^i»c*8sn«ia 

©. ^t)i5)SCOG (Chip On Glass) ;£j£©}&fim- 
;U<kbT^$nTVi-5 0 ^©COG^O^ill: 
*5V^T«, ACF 1 2 2 ©rtgB^Sn-5^«^lr J; 
oT> JfofiKffijffl I C 1 0 3 aRlXl 0 3 b©A?3ffiJ/\* 
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>7£&m&& 1 1 4 e&tf 1 1 4 f &*t*«fttt£ 

n. lenkmwim i c i o 3 a rim o 3 b©m^<Bo;\*> 
■7m\thvm&i i 4 c&oti i 4dti)mm&gi2n 

[0138] 019 IdfcV^T, FPC104I1 5JJ#te 
©ftflg? -fJ^12 3i, ygUffi 1 2 4 £"^A,T$ 

j&anfcinigs i26t. ^jse^t i 2 7 £&*rr 

•5. 086 12 6 itm%7<{ )Vh> 12 3 ©SEK:¥B8tttt 

fc, MESafl2 7IJAPC^, Cr, Cut© 10 
«0**B»CioT*«3ft4. FPC104©5^ 
-ftMEMUfT 1 2 7 *«»ricSnfc«»tt, SB 1 g« 1 0 
7 a ©-5 -&&JHS* 1 1 4 e 1 1 4 f *«» 

J«Snfc«»JCACF 1 2 2fci9TttHl!3ft6. tb 
T, ACF 1 2 2©|*g«^-6-*n*W*tt^©«*lCJ: 
0 , &&M<D&m$i& 1 1 4 e 114ftFPCi 

©&mbe*i«^ i 2 7 t*»s»a-r*. 
[0139] f pc i o 4<DR*tm<Dmmmz\*H&m 
mm?i 3 i-t)Wf&-zn, c«MMnnM7i 3 1**0 
«b&v»*v»EBSfc»*sn6. -ei/T, ci©^a5(HiK 20 

*> 6fiasn*fll*C^HT«ftBllf I C 1 0 3 a 
fttfl 0 3 btfffiSirSn, SBlSSl l 4 aRI/I2t 
Si 1 4b©— *K:jfeaE«#**«|&sn. ffiTJtc^-* 

**®^©^tf^-fe;vcrtfcWP$n-5. 

[0 1 4 0] H 1 9 fcfcwr, V»*3«J>*^y^5-f ht 

u -rawer* 0 6ra. 02 ot*-r«k5»c. 

Z^U^ilWKi^TijJSn&iJtflci 3 2 t. * 30 
©»3tt*l 3 2©ftfH#tBl 3 2 bfcRtt&n&SMRS' 
- h 1 3 3 3»ft# 1 3 2 ©fttBStH 13 2b ©Stt 
HKRttSttfcKltS'-h- 1 3 4t, JBiattl/TOL 
ED (Light Emitting Diode) 1 3 6t4tt5. 
[0 14 1] LED 1 3 6ttLEDS«l 3 7 
n, f©LEDMl3 7H MX. 1 3 2 t- 

*ic»rt*nfc3a»fl5 (HS-a-n cstan«. le 
D*«i 3 7i)+zftm<DffifetiLmzmmznz>z.t\zz. 

K) , L E D 1 3 6 13 2 ©ft«j23g®-ra&-5ftSl 

a*Hl 3 2 afc#GlT*tt«lC«a*ri*. ft*5, 40 

l 3 8««fi/\^;v i o 2 \ztsat>z>W®*®ffi-rz>1tib 

©SSf*J4^LTViS. 

[0142] LED13 6A«56Jtet* -t©3t«Jt5t 
a*Bf 1 3 2 aj&»&JfcD&*ftT*##l 3 2 ©I*} SB's 
3W»tt. h 1 3 1 3 2 ©gffiTSS* 

l/tt*«6e*-*-*WJC>l£tt»IB 1 3 2 brt»&tttt->- h 
1 3 3*aL.T^«^BS*tUTm»r*. 

[0143] *£tt»fB©ttA£B 1 0 1 «^±©«t ^ 

*jft«+#K9!*V»»&Ctt. 02 01:^1, SB2Sffi 50 



1 0 7 b«*»6^aB>fe*f«»/t^JH 0 2©rtSB^ffi»3 

a*n, *©#^iiL*aaufc«icEttjB&i 1 2-c 

tStSl 1 4 aSr/l 1 4bl:ioTR, G, B©S& 

mn&±.)vz£\zmfaffifii-z<tiT&r)> iot, sssl 

■CioTiJtfil 1 7 b^aig-r-S^i, jliST^te 

nxtci^TW^wi o 2o*w»c3», 

fTtoti*. 

[0 14 4] to*, n«ft«Mfca*«+»-lZ#SnfcV»* 
LED 1 3 6#8%LT*%flci 3 2 ©ftffl&f 

bi 3 2 bj^fespa^awan, *-«9%#tsitjR 1 1 

2 Ir^Sn&BSP 1 2 1 SlbTML^if&Sn 

ft atfiEftSW a n* l ic «k o Tife^ \dt?-t)iz:t\z 

[0145] ±ge«i^©^ftSfi lout mz.it, m 
k*v»t. igpi ~isp 6 ©hs©is*«is i as 

10 7 aSTjEMfc-rSlSTifcO, ISP 1 l~If§P 1 
4 ©— jg©XSa*SB 2 S« 1 0 7 b*»J5fc"*-*Ifrc* 
*. SSl£«fBJ«lS£SB2S«JgJ3n:gteii#, -5- 

[0146] *-r> sgistg^fifexsico^rsi^-rn 
snfc*sa©vif— M^^c^Hfcttft/^^jn o 

2 ©*g«ffl#©£l*Itl 1 1 2 67*h'jy^?7^-» 

#fe«v»T»j«u. se.ic j e-©±»c«e^dKi i 3*^» 

©«R«5*fflV»TWj«b (IIP1) . SfclC, 7*MJ 
V^v7W-?fe^S«:fflViTSglliSl HaRlfflil 
14c, 114d, 114e, 114f*»«t* (I 
iP2) . 

[0147] SB 1 «S 1 1 4 a ©±lctttf, HUM 

•C±oTEl«l«116a*Ml/ (18 P 3) , 35 

(c-c-cDEmiKi 1 6 a^^LT^if >^5aa*jfi-rct 

CJ:Bttft©«MWEftl*ifeftT* (ISP 4) . Jfcfc, 
OTK.«X^U->WJ^lC«fcoT->-;W*ri 0 8&8M* 
iCJWfcL- (ISP 5) . $&fc-t-©±»C3*«©X^— tJ" 
1 1 (ISP6) . «±fcJ:B, 

;n o 2 ©SB l S« l 0 7 a ±©A^;u/^- 

[0 148] K±©»iat«»j*XSfcM:»]K, SB2& 
«JgJEKXS (0 1 8 ©ISP 1 1 ~ISP 1 4) £HJS 

oT»j«anfc^:iB«©'T'!f-ii»a»*ffl*L-, t© 

*HKttftA^;n o 2.<r>mm9t<r>f}v-7 A 1 

18€rfBJ5£-TS (ISP 11) . Z.<Dt>y-7j)l?<D 
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dtttH9©-f >*3>xy hgSl 6&JBV>TH1. 0 
2, 03, 04, msmZTskLfff >#i?xv h^sy K 

©§HjS7Jftfi.tf-f >^5?xy r--\>.y FOlBttfrffittRK 

[0149] 07 (d) \z7jk-r± o itvif-sffi 1 2 -r 

*7-7^fH 1 1 8At^$n-5t, #Cfc, T7*HJ 10 
(ISP 12) . $e>IC^, BUgMffcioTEGMKl 

i6b«sn (isp 13) , s&K-toeflijRi 
dWf.ns (isp 14). w±it«to. 

1 0 2©?g2g«l 0 7 b±0/X*;W^->£:Mftfl 

sabs© vif-?g 2 n-s. 
[0150] m±\z£z>*iMm<o-?*?-mi&tiix.zfv 

-Jl4t 1 0 8£P.m::&A,TT5^*>K Tftfc^ffc® 20 

^■b-a-bfe±-csvMrft50-e-tj-e-s (isp 2 i) . z. 
T*£K»*«it AS nt v>tt&©£© A*;M8j£# 

[0 15 1] ^1C, ^j£Lfc£©/^;M8j6#©/^{fc 

7, Tftfr (ISP 2 2) . cntio. # 

^a^^;nas^©->-;w i o 8 ©sh&ambbp 1 1 

0 (@19#i) ibWM^@m?2>Vtm<D. Vvb^.5$g 30 

m*©£©^*;MJt£#a<^&3n£>. 
[0152] *-©&, mmhtcn&BiAmma no* 

ic#fl£lti£An 1 i o*^|^tc«toTtt±-r«. (IS 

P2 3) . misiDmgkizxmmte. mx.\*. tr@#3§© 
wo2/^j^ft >A-^tcAn. ^©^ * >/\*— 

n-€rA^,flEl'^^r-5Cl«»:tr«toTfTt>n^. Z.<D£ 40 
€?. ^^©ftSBteKStt&fc©"?, A^JElCkoT 

^mxznz. &iiftAi£©&iiA*;M8j£#©£frr) 

;n*iH2 4K*v»Tife?Maa*aw-s. 
[oi5 3] foa, ttfcttA&tfft^iitoofcao 

**ii^ic«)oaisns (isp 2 5) . ^pbx^sas so 
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nfci*oiSA^n o 2ic*fbT0i 9ir^-r«t5 

fc, ftitra>ffl I C 1 0 3 a, 10 3bSigb, ft9§ 

mi o ee/xy??^ hfcbxiwu s^icfpc 

10 4^n^tl;J;0, B«&?«ttASBl 0 
l#55f&T5 (ISP 2 6). 

[0 15 4] &±CR«lsfcttA^CD8&tf&;£tfa 

*Oi5ft1WlWt*. -ffcfr-fe, 06 (a)-lC^-T 
*5-7-fJ^ l-r&t>-60 2 0CD*7 — 1 1 

8 rt©!^ ©7-f J^xl/^ > h 3 B'f >^ y h'N 
5/H22 (HIM) ©X#ffi|'N.©lig©*j£*KJ:o 

h 3t2AA:-&yXJ^U— ncJtK-r«ttRO>X;P2 7 

«Ef**e"T?%>, *ii!c©7^;i/^xix^>h 3rat?^/p 

K/X^y+^flfeUSCtftKfihTf*, -Witt, 

*. COutlt B2 0©ttA8Bl 0 1££V>T, ft 

■5. 

[0 15 5] #fUSJgSg©*£il&fi©BjS7ji*;R 
Z/MjfigffiTtt, 0 9 fcSRf-f ^-7iyhgfil 6 * 
mmz.ttz.jz9 4 >9i?x.y h^v H2 2SMV>fc-f 
> 7 ttffl J; o T 7 a )Vjr x V * > r- 3 ejMtT -5 © 
T, 7* hUyy97*-ft«tfV»**ffi©J:3iW** 

[0156] msxnamm 021a, ^meffs 
02 2 tt-*©Mjto&«©^iafttf«*ttfc#&*i* 

ELBB©£JMfrffl*j6*jRbTV»*. 02 2 (d) tr 
^•Ti^lC, ELS12 0 1I1 S^SS2 0 4±»rili 
SiS2 0 2*MU #W3iBB2 0 2mzJ*>9 2 

0 5££9G2nQfr&jrc*TttftMgu ^-ne>©te 

T#lHlS$©<HciE?L&AJi2 2 0*#J*U £EPG7J[S] 
6 H.T7. h 7 <f 7*E3W t fc»fJ6E5!l t & -5 <fc o 
l::RftSgftji2 0 3 R, G-fe^^t® 2 0 3 GSl^Bfi% 

ytm2 o 3 Bss-^ttiHigc©*!*^^, ^^.c^-n 

e>©±lC*fr6]tt@2 l 3«r^-r^ii:lCJ;oT^$ 

[0 15 7] ±fZWmm&2 0 2 SrTFD (Thin Film 
Diode: »flt^-f*-H) JR^*tV»ofc2S«^a!07 

2 1 3 «^9lG7J(S]*^^.T7x h7-f y«lCJg/«Sn 
•5. iS^mS2 0 2i£TFT (Thin Film Trans i 
stor : flh7>^^) ^tV^fc 3 «fS©7i7f 

7m?\z&?xmm-?z>tM&\z\t, ±ts^«S2 1 

3 fif-ftlfgi bTEMSSns. 
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CO 1 5 8] £-H5$i«&2 0 2 t&tifam®2 1 3 t\Z 

£r>T&&nzmm<i'ov>i&mvi7-t)i'tttr) % r, 

g, b 3&<Di&mvt?-t)VWi^><D3.-y btu-^xi 

5 KSgft^i*. ini;«tt), ^H^ifijlc 
[0159] ±|2E LgB201ft 0J;ttf, 0 2 lie 

^-TMifi^sjctoTMie^n^. isps 

l£.tf02 2 (a) Oi^lC, ^*«2 0 4©gffilC 10 
T F D*^*T FT*^*£V»r>fcllB»*^*#/*U 
£ £ K!i5!i«JS 2 0 2£jg/&-f5. Jg^fetLT^, 

/HD>/;Ht§&fV^it*«Tt5. IB 
^iSCWtt/Tttl TO (Indium Tin Oxide) , ® 

m^%z.t&-vg%>. 

[0 1 6 0] ^CIC. I@P 5 2RZfm2 1 (a) \Z^T 

if^m. miuty* bv y^57>f-s*f^TM 20 

U £©/\*>:7 2 0 5»CioT&SB^ttS2 0 2 

n(DmmzttVTM^&*&-rz>h<D-r;$>ft\m\zm?z. 
[0161] #ck. jEjLaAeffl-r>^*^*^-«>itM 30 

fc, S«2 0 4lcK^^7.i:7DD^-^>^y5X 
VOjg^7XvM?l*ff-3fc (ISP 5 3) . Z.tl\Z 
«fc 0 , #IK 5 h*3?Htt3«;>Mt;$*l, I TOSItti* 

[0 16 2] #Cfc, ISP 5 4&tfH2 2 (a) fcjj*T 
J:iC. IE?lftAJBffl-f >^SH9©-f 40 
SI 6©<>i7^xy h"\y H2 2^&|fciflU £-Bi3i 
fi2 o 2(D±»ryi^-x>^**frofe. ftttttft 
-f >2z?xy b<\y F©Ml*ttttHl. 02. 0 3. 

( 1 t o r r) «f», M. 2 0»tV»5*ftT«F«6*» 
561/ (ISP 5 5) . ^-eot£. *flM>. 2 0*C 

t**U&V»iEaffiA»2 2 0*»J*Ufc (ISP 5 
6) . iPi4 0nmT*ofc. 

[0 16 3] Jfcfc, ISP 5 7E.tf0 2 2 (b) IC^T 50 
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ffl-f>i7«, 0 9 (EM* >^v J x<v hSfil 6(ZX>?5> 
i«; h's? F2 2d>&B:fflb, S&icr>4ri?x? h's 
yHOl^ftttBl, 02. 03, 0 4Xtt0 5 Ktk 

is.K& >y zmmzR-zmft m \zn ?z.tw% 

§ d t \z Jn r>mm*&z.Z> Z. t 

[0 16 4] %^ffl-r>^^a*m. Xg (1 t o r 

r) 4". SflL 2 0#^<hV> 5 B£s6b (I 

SP5 8) . l«ttT&5&2?ffl&4», 15 01C. 4P#W© 
^S!lS(CJ:t)ftlSft;S-B-TRfe%3t@2 0 3 RS^Gfi 
fgftJS2 0 3GSMbfe (ISP 5 9). mmit5 0 

[0 16 5] fc*5. fgftjf £JB^T3ffll::iE?LaAJI2 
2 0^^^7.i7DD^-3t?>^7 p 7X*-7©^y 

2 0±IC7-y^b^*iJgfi£$tl. ^Wfctf-r-^* 

[0 16 6] >A\Z. ISP 6 O;&tf02 2 (c) 
J; 5 It. Bfe^S2 0 3 B«§^tfi?t;W©Rfi 
2 0 3 R, G&Mftm 2 0 3 GRZ/iEaffiA® 2 
2 0O±»CgfcTJg^bfc. Z.n\ZiLK>, R, G, B© 
3MfeS^-r^©^^-r, RfifgTfcJf 2 0 3 R&OC 
Gfe^7t^2 0 3GtA>^2 0 5 £<Dmm&l£tt>T¥- 

— h^^HICteCCt^Tf^^,, B-fe%7t®2 0 3 B© 
^jPSr^S-rSdiT, Bfi»>t@2 0 3BteR£fg7fc 
Jl 2 0 3 RRt/Gfi^® 2 0 3 G t <Dmmffi7&\Z*$^ 
T. «TttA^Iiil®«!:bT^bTBfe(t«^b^ 

[0 16 7] J£U:©.J;'5fcBfef£7fcJI2 0 3 
StUTll ^^.^SiCtetbT-^W^tl^n-h 
fe^Sffl-TSClt'bT^Sb. Rfi55?t^2 
0 3R&tfG£fg7fcJI2 0 3 G©^J5K)4i:l^«©-f >P 

[0 16 8] ISP 6 1W02 2 (d) ('^ 

•TidlC. ^(S]mS2 1 3 &KffctZ>Z.t\Z£.K). IS 
tt5ELgE2 0 1 «rM3fibfe. 2 1 3 

n*<®«ST*^ti^»c«. rnxu, Mg, Ag, a 

fc^fe*fflViT^T#5. Sfc. #ftmM2 1 3*t 

7 * h >J v 7 -ffi^ t o fc/x^ - - >if^m & 

[0 16 9] ^±»Cgft?gLfcEL&@©©j£#te&tf8S 
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T01. 02, 03, 0 4X«S5^^bfcfW®*ft 
£SU8bfc©-?, 02 2\Z&\iZ>&lfem¥t7-t)lfH<D]E 
?U£AJI2 2 O^R, G, B&fi^I2 0 3 R, 2 
03G, 2 0 3BB, -f >^i?i-y hA-y K2 2 (01 
#!&) ©X*[^©l®©£;£gKcfcoT«^;*n3© 

JX)V2 7lr«tt?TnlHl, 0!*.tt4|3, fifcT-f>:7tt 

m£gtt5££K«ko^©igj¥KjBM£$*i5. cicofe 
<Kc*g&©./'xn'2 7W»c^vix-r >^Rtaft^>'\* 

1?*$. £©££&, EI2 2 (d) ©ELgf 2 0 1C 

[0170] *mmj»m<DEL&natw%mR. 

tf§Jjfi£BTte, 0 9 tr^-T-f >^ S?x •jhgtHS 
^HhfflCfc^TR, G, BOftft(ft*lf^-fe;i/*»tf 

[0 17 1] (^-©te©§HJ£P&) £U:.-#*LV»*K 

ttKHJfeStt*t>©Tfc<. StJji©l&HlcBBf&bfc58i3lf 

[0 17 2] I^JifcRHLifcJWtJMBTrtt, m 

6 (b) C^bfci^I'Vtf-Sffil 2O^fc«*590D 

7^ ;i/^Xl/^ > h 3 6»JW5»^6M* 1 
iO*7-7^MM«l«l lffl-ffliHK, b 

[0 17 3] Hl«fcwb&SU«MBTtt, V-y 

*«KfiSn*«*««Sl/&*«, V-tf-SSl 2©t fc 

"b#»Ji*»li-e**. Vif-Sffil 2tS«H 

b?c£ $ ©Xtt-tnJ: 0 *> IMS. 0 /h a V> lfl ©# v - 7 

[0 17 4] 0 9&tf01 OK^bfcTJV — 7-r 

isi^»»s*Tasi 2*i^ab, s«i 2$iti 
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>*S*x y h'vy h* 2 2 fc«fcoTg« 1 2 £M«J;tSE-r5 
itlCLfc*i, cnttt3*»C, £« 1 2 ©Y#fll>\©S 
»KJ:oT±;£alE*||frU < >*5>xy b^y K2 2 

-5. 

[0 17 5] ±f2ftiifiJ&&Tte. JE«5?iT©Jg* 

SE»*W«bT-f >**ttlBf *«»©< >'9 a Jxv h 
*W h'fcffl^fc**, ^©ffii:©®^©^ >^^x-> h's 

10 [0 17 6] ±B*K?B»Ttt. ^2E7Jr5]<tS'J 

^*7j fa £ #i££-f t> -i&WteflSjSlco v>T ©*« 
^bfc#, *^#ffl£fflj£B*fflfc©H«»;mXH« 

tc«Kse.n-r, ££©a&T?xsbTv>ti««fcv>. 

[0 17 7] ttWa-BrSJjmibTtt, *«3S©*f#S#! 

±aibT^/ u c-f>^, EL ©ffcfclfe, x'j7J# 

:?Xl!lJ8K#» &Afc£««<!>«*tt*K X 
tt¥*fle*ro#*©-«fc bT*tf &n*. 
[0 17 8] Sfc. ±G£KMTtt, *7-7-fM 

20 ©ssssTfS&tfSii&gB. &a$i«©8siit?jfe;s.tfsaifi 

KB, EL^B©«3fi7JftS.^S3tg©, ftWtbTR 

[0 17 9] «*.«, WIh5>-7X 
K©^^*^©fiJffl^ffi©-Mi: bf W f,n5. 

[0180] K^sttaisi* bx«, 

30 0, m«±j£bT£fc'f ELfBfc*m©Bfc 
■5. 

[0181] ±|HSIifi^S8T«, fS«©fe«C> r< 

x>> i«*»6ttajsn*iitiHfttt-f'>^»cttiBjfea 
40 eg©iijt*teic«fct)§i3fisnfc^g©, ELgtn 

[0S©f9W«ttii^] 

[01] *%BJir^^*7-7^;P^©®t3t7jfe©-H 

«s^^©aESxa*^M»cs-r 5 FB0-efe«. 

[02] ^mz^fjy-y^ JP^©ffitiS7Jfe©ffi© 
Hi£^©±Sl84«iCWlc^-r s PfS0T?*)S. 

[03] *%^»c^5*7-7^;i/^©sa^75te©ae. 
tcfl!i©^M^^©±sis&^s«»c^r¥00-es 

50 
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[06] (a) te*&w\zmz>%7-7 4 )i?<D-mm 
mm^B-r^mm-c&K). (b) tt-t©a&»ifc*v»f 

[07] 06 (a) ©VI I -VI I SIICftofct&rEgB 10 
[0 8] *7-7^;i/^t*5tt-5R, G, 

bf^-t;w©E?ijM€:^-r0-ea&^. 

[09] *&mz&Z>j]7-7s()V*<D®.&$im, *56 

©®&g® 4: fcs-ffitjage©^ss5^-ea& « * 

5>xy h^S©-HiS^^*^r^0^*«>. 
[010] 0 9©g«©±gffl$£i£*LT^-r£Wi0-e 

20 

[01 1] Bl OOStOiBaiSTfcS'f >^J?iy h 

[012] -r>*5*x? hAy Hoasae«*a«r«»H 

[013] -f>^J>x?> !<©l*jW«ia*«rHT 
*?T, (a) li-rttttWrttttH&*U (b) tt 
(a) ©J - JUCflEo&WfBHJUfiftwr. 

[01 4] -o^xy hAy ^©^©efe^j^^-r^ 

[015] 0 9©-f >^;>xy hAy K^BlCffl^n 30 

[016] hi s <Dmm%£.£^>Tnff2nz>mw<Dffi 

[017] -f >{7'Jx.y hAy F©SSfctiS©3fca:0»£ 
*T^I4SB0-ea&^. . 

[018] *mw\zmz>i&M > $im<o$i&j3iik<D-mMM 

[019] *»WC«**»«BO«ja»fSlCJ:oT« 

issnsaciis®©-«!s»fii«figtr^-ri*m0-c* 

5. 40 
[020] 01 9lC*ttSX-X^lC«eoT^ft^©© 

[02 1] *%Bjtt^^>ELS©©ifiifi^fe©-siajg 

[02 2] 02 UC^-rxS0lC^-r-5ELgS©»f 
E0T&-5. 

[02 3] ^3jE©*7-7^Jl/^©©3£*te©-04&^ 
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-T0T&-5. 

[02 4] ^*©*7-7^^^©#14$l«BJ-r-5fe© 
H?<t©Bl9§] 

1 iu—yjfr* 

2 £« 

3 7>fMlW>h 

4 &@jgg 

6 RSM 

1 1 I)?--?* )i?wi$.mm 

1 2 

13 7-i Mll/^>^ 

1 6 -f >p*?x.y hgg 

17 Ay KffifiiftlffllSe 

1 8 g&tiM$Pg@ 

1 9 ±^mmmm 

2 1 IiJ*&£ISK»jg« 

2 2 -f >£>?xy hAy h* 

2 6 Ay Frxn-y h 

2 7 J X)V 

2 8 yx;^j 

3 9 -f>t7*Q]£fc 

4 1 JEm^^ 

4 9 t— 

7 6 *+yV>{fmW 

77 w-->t/mm 

7 8 

8 1 Ay Kffl:*7*5 

8 2 &Wi.mti*7 

i o i i&skmm 

i o 2 «ft/t^.;i/ 

107 a, 107b Sffi 

111a, 111b 

114a, 114b Mffi 

1 1 8 Xy-7<<)\>? 

2 0 1 ELgS 

202 mmmm 

203 R, 2 0 3 G, 203B fgft/I 
2 0 4 &m 

2 0 5 

2 1 3 ttfflttff 

2 2 0 l£K&.Xm 

L ttA 

M 7-OV$X.V*>bttPt 

y g^s^fi 
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